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7— fe? (MMPK MMP8, MMP1 3, *-n-6n©35ftWlfiS?fy 

#fgjt.3*n:tr>£. ^©n^y^-- - t?ia*ffiit$wrs MMP 

T3&£7^&ofcfc&7^:b£-r\ j:*i^©^s*ja^frs mmp 

ftX'$> Z> 7 if U * > ^jltRWH^-^-T * 7 ^ U * ^— if g $ tlfec 

7 ^ U # > <D G l u 3 7 3 - A l a 3 1 4 CO m £ ty Hr ~? % M 3fS 7 if 1 J * ^ - if ifi M W $k S " 
iCH^f Sandy Lohmander b<Z>t h TO^BS^rfSS't' 

ai^ns^s^7^u*>^*iK)t*HiTnfc7^u*^--tf^»rgiJfi[T©«j 

tWlC«fcO<fc£Tt>5£Lfcift:fcTW6;!&MC£ftT^fc (Sandy J. D. et al. J 
Clin. Invest. 89, 1512-1 51 6. 1992; : Lohmander L. S. et al, Ar thr i t i s Rheum. 
36. 1 214-1 222, 1993) . — ^, Has4fc#©*j£n^*S*&*^^*Sl^T. IL-1 ffi 

miz&Q* &~FT>f*)t>>(Dftm&&zio> m>x u y—ifxoftm&rc 

i^^D btlTU^c (Dingle L. T. et al. . Ann. Rheum. Dis. 34. 303-31 1, 
1975; Caws ton T. E. et al. . Biochem. Biophys. Res. Comm. 215, 377-385. 1995; 
Kozaci L. D. et al., Arthritis Rheum. 40. 164-174, 1997) „ ^OT^mB^ 
^ffrfc&^T h7 if V 11 M3 7-V>ftMlz2cf?t%Z.£1fin 

ft£*lT^fc(vanMeurs J. B. et al. . Ar thr i t is Rheum. , 42, 1 128-H39, 1 999) 0 
Z.tl*>G>Z.ii\**9cft-r2>7tfV *>^»Srffi*T5dtlC«fc 0 UM^^-if 

>ftm £ *> mm l o % ?ja m & ^£ l t ^ tz . 

^— -t? ( ri5fi5^jg7^ , J*^-— l?j ) ^*^«fi^^^0^cD^^7r^-^/to 
HigCl&D, ADAMTS4 (aggrecanase-1 : Tor torel la M. D. et al. r Science., 284, 
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1664-1666, 1999) , ADAMTS1 1 (aggrecanase-2 : Abbaszade I, elal., J. Biol. 
Chem. . 274, 23443-23450. 1999) ifiT >f x ) tfiStt^Wt" 3 'fu'rT— t? 

£-f\ fife, t hi«f©MM^*^t:fc^T, 8lfiSg§JS0IiSH£&: 
*7^U*^— -tf^ttSK^fS IL-K TNF, l/fZ-f/tlfl^IM 

(Flannery C. R. et al. , Biochem. Biophys. Res. Commun. , 260. 318-322, 

1999) . ±$tf>iiQ, mmmm.7W t>±— tfj *;Eflm£*iTtr>&^.' 

— fcfj X&Z>. TWiii— Z>m®.fc$tm7°aTT— tf£3- K 
ttSS^-r SffllJ!a^*H7 * >£ Glu373_ A i a 374 mtR$l\zy)$rT 

z>mm £ *n& terns u mmmm^mikxs^rz^mjzmmumm^iiu 
$ zizmffimm<D^ffiRz$£rzi$mmmmm&<Dx? ^-->^izmmu, 

[ 1 ] E?0#*f 1 T'i$n575/ilB?iJ©I 213 #^5>H 583 #©7 5 7i 
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t2] E3»j«-% i ti$n^7$ swrnmom i #a>6iii 583 #©7 5y'&K 

now, i #7^bg§ 687 #(D7 5 y^iB^'J, E?y#^ l T^nsys ys?ia?ij 
^zi3S7i^^95o#<7>7 5yKia^j, se^'J#^ i t^ns75 y^ss^jco 

IS 213#^e,|g 687 #cZ>7 5/g£@e?iJ, 3?L<fi, @e?'J#^ 1 lr^n§75 
/^iB?'J<DS§ 213#fr<~>ff§ 583 #<D75 / ^@2^J £*rf £ 7 U 

[4] [i] 7iM [3] ©<srn^ici«2«©7^u*^— tf^tt^wr^^^y 

t5] [4] (cisi^ae^^?^^-, 

t6] [5] \z%m.(n^z ?-&^t$m3imi&> 

[7] [6] tiBttrois^iiBjia^ffl^s^tsr^faii-ra. ci] [33 

js 7* p 7 — if <d m yj) m <d $g ie -ft m . 

[8] [ 1 ] 75H [ 3 ] <DMn^HIH«©7^U*±— tfSttSrWTS^Sy 
□ ^7-if. Xtt, M^M7°P7-7-if(D|sI?it)tC^-r^tH#:> 

[9] [1] 75s [3] co{5jn^(cia«cD7y'j - tr*£te&*rr5&«7* 
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[io] en nm [3] izmm<D7^vij-r~ifm^mT^my°a^7 

[11] £$y # * 2 4, 25, 26, 27, 28, 29, 30 «rL< « 31 



yu^7^- izj « % M»E&D>-fe>^EW(HExxH)*#L % ^o, Hffitt* 

^CDm2I3#^^^ 583 #OT5y^i2^^^ 7 ^ U ^^_^ tt ^^. r(5 
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££l;:#£L<«, E?J#-*f 1 T3E<*tl£7S/®?E?'J, SE?'J#^l-C^$ 
nS7 5y&E33J©SSl #^e»» 687 #©7 5 /»E#L EJW^l T^Sft 
*7 5yBfeS^JOSgl#*»e»Sg 583 SCD7Sy»iB9>J, E?'J#*§-1 7?3iSns 
75y|fcE5!I©|g213#*^» 950 #©75>lfeiB^J» E#l#*§- 1 Tg|£*l<2> 
75yKE5W©^213#^e»IS 687 #©7ay»Be^J, 3gL<«, E?'J#^1 

iri^nsrs; ^e?'J©£§ 2 1 3 & £ 583 #<e>7 5 j m&M&m-t 57^ 

rtiypfj- M(Dmmi ta, (1) E3»j#*§- 1 t^sns 
7$ ;mm*\<DW, mm^m 583 #075 yigE^j^tfisyDrj- tr 
(Dmm^iom^. &2i3#a>s& 583 #©7 5yKE3»j©*<zHvrttj&*©i 75 

M^S^Cia (»IL<tll-108. ctO^L<ttl~5i) <D*Kfl:K:*5tr»T, 

&tf/£&tt#PAsnTi*"c\ fro, 7^0*^— 

SrWTS^JR^ax7— fcT, (2) E3*J## 1 T«£n&7 5 7 ^E?'J£>if§ 1 
#*^* 583 #©7S/KE^J*^tr#JRyD7 i 7---tfO^«&«!J<D*'&, fg 1 

m&zn 583 #©7 = / mmm<D*<D\,^-fnfr<D 1 tsm^m u < n 1 

<tel~10®, e fci9?f^b<«l~5e) ©7 5y^WIi, fcSfc, R 
tf/*fctti¥A£ttTtr*T, do, 7^'J*^-— t?i£ttS^T-r-6&JRyDx7 
— 1\ (3) E?>J#^1 Tg^tlSJS/Kiaj!!, Se?'IS^1T«$n57S 

ymmwm 1 #fre>i! 687 #<D75y$eE?'j, e*'J#-^ i Ti$n§7s y 

KE^JOS 1 #*>e>& 583 #©7 5 /KE*J, E^'JS^ 1 Ti^tl^75;^ 
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I2?»J(Djg 213#^£|g 950 #©7 5 y^g^'h @B?'J#^ 1 T^n§7i/t 
E*»J0Sg213##e>3fS 687 #©T5ymE?'J, £b<«, SH?>J#^t 1 TS^n 

&75y$?g2?'j©fg2i3#^e>ig 583 #©7^ /KBe^Jswrs^jRya^T 
— ¥(D muffin ■£ti j en<D&m(D'p<D\,*imft<D 1 am^m ($f*l 

JL<ttl~10E J:D$f^L<«l-5j@) 075yiWii, 

#%0fl© rmffi^ST^'j*^— • tfj ©jgjg«t Mcis^^n^^. 

t MSl^Oitt ^yK Xfi-f*) d3*©Hg 

Ii5^S©MH<t7 t j;^7^U*±-iiffi't4&WT§^MyD^7--ti/i>^^n-&c 

*^w<d mm%kmTWtii—v\ s^-Ktsifefn ±te© 

i T*$n§7$/iis?ij©i i #^<~>fg 583 #07^ /mmm&^tsrtf 

ssge^j©^ i mfrp>% 6S7 m<D7 $ swtm&u u?mn i tt^ti57 = /i 
se^jcom i m^m5szm<D7Si/mnwL m&mn 1 tg^n§75 jwu 
mom 2i3#^^m 950 #075 ynwm. se^'j#-^ i -cmnft&y^ jmw. 
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&i<Dm2izm^WiM7m<D7^;mmm. &l<iz* sb?'J#^i T^-znz 
zz-e, f^m^nv-7-if(Dm^^=i- H-rsaie^ j (i) as 

?>J## 1 Tl$tl575 yMm&HDW, 213 #^blf! 583 #07 5 y^iE^'j^^- 
213 #^bK5 583 #<D7 5 /&6B9>J0>4 I 0n>'f tt^fl) 1 TiM^fli 

(ff^L< (i i ~ i ofn, cko$?sL<(ti~5^) <Dm&\z&^T. mm 

^JE^n^T — tffcn- H-T Sifter (2) BB5>J#^ 1 T*^$nS7^ygf 
IB^JCD^ 1 #^e,SI 583 #07 5 ygfR^JS:^tr7^U*^—- tffiH4S:^-r* 
£JS7°Px7-i£cD|l!]5M£n- HTSateiFO«'&, 3§ 1 583 #<£> 

7 =1 ;m&m<D*<D^'rtlfr<0 1 7}M*Mifcfll (£?£U<tel~l Of®, ckOfcF 
£L<tel~5flI) CDM^&^T, 175M*S»iB (»£L<tel~ 1 Of®, 

nrntio, 7{fvij±—' tfffitt^wr^^^-7 0 p^7— t?£p- h-tsai 
cs^f, (3) e5>js-^ i •eg$n^7s/ra. se?'j#-^ 1 t-«$n§7 5 

y^BS^JW^ 1 #7^blfl 687 #CD7 5/^@B?'h l2?'J#-t 1 t8^n§75/ 
Kffi^J©^ 1 #^bff§ 583 #©7H /&SB#I. i2^'J#^ 1 ^^115757^ 
S5?iJcD|g 213 #^bff§ 950 #©7 5 7^1^. E^J#^1 TS$n^757l 
IB^JCDm 213#^b^ 687 #CQ7S y^SS^'J, gKlt SB^i#^ 1 Tf^Stt 
2.7 5/»©i 213#frblg 583 #<D7 5 /i!i2^£^T3;fe/S7°Px7 

—eom$Aya&^ - K-rsiUS-? ^-n^n^ss^jotf^^-rn^^ 1 

7}M*itfcf® (#£L<tel~l Of®, £D$T£L< tel ~ 5{®) Ofi&tticisu 
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T, 175M«»<H (jifSL<tti-lOfi, £D*?£L.<tel~5iS) ©7$ 

S2?'J#-^ 2 fSi!c<7)^Sge^J(D 1 #frb 1749 #, 1 #7^b 2061 #. 1 S^b 2850 
#, 637 #frb 1749 #, 637 #fr b 2061 #, g= L <tt 637 #^ b 2850 #£W 

-t siae^PT* o , l < ttge^js-^ 2 637 b 

1749 #, 637 #frb 2061 #, 637 #fr b 2850 S^WtSlfif t^^. 

^^oyp^-^-iae^tt, $?£L<«, mmmi. 25. 26. 27, 28. 

29. 30 ^L<1331 SBilitCD^SeB^J^WT^iEgTT^^o r|2?iJ#-St 24, 25, 
26. 27. 28. 29. 30 m L < 31 S2ft©it£^<Z)|pl3&&j £te> E?iJ## 24, 
25, 26. 27, 28. 29. 30 L < 31 ffl«<D&Sffi^J<Z)*m>rtta><£> 1 

(»Jl<IJl~lOi. <fcO|ffSL<ttl~5i) OgPfttC&^T, 
(£?£L< 1 ~ 1 OfEI. ck<9#i;L<«:l~5fS) OigS^g 

GENBANK&tf SwissProt CO BLAST (Basic local aligmenl search tool) (S. F. 
Altschul et al. . (1990) J. Mol. Biol.. 215. 403-41 O^fSUfCJ; tlf£, 
*S8W<& r^gfi^ST^U ifj W10T^§MDTS607^yiE5iJ 

(E5»J#^1> (950 7^/^) . Rtf. ^S7 5yKfi29iJ^n-H"rs46S 
@2?'J (IE?'J#^2 ) (2853 t£»*f) te#rJ£T&5. huj^CO ADAMTS4, ADAMTS 1 1 
t7S y^iE^JT-cD^n v-^^^ff o7ti^5, @B^'JlRl-tt{i 50%J^TT 

rggffi^ST^'J*^— ifj Kite, BB5>JS# I 
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7— fc?t?**. «ratttttlttJ!EOBLASTtt*7;U=fJXA*ffl^T«r€-r«>^i: 
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~7) (cga«"r«<f3S±T&^*rs. kt, d ~7) Tta rHss^gT^ 
i) saig€?<oaitig^fe 

*^^Ogr^eS:^"r«>^*Wrst: httfeStifttl^b mRNA - 
^^iii-r^o CD mRNA &$%Mt LTltMIS mRNA Sfett— g&© nRNA 

fg*££te£A,£: 2^380^7^ v — Sf^Sai"*. denature fig. ^tt^JmHn^ 

ao-tn-^niijSL^jse^ii^-^'j ^7-t'iiMf£; (j^trt-pcr <hu 

5) *fT"5^<btcj;0. s£%TMm&<7)±m cDNA SB #T 

ffl«trt>e>8iSILfc mRNA Zmfc^mmiZ <fc 0 f£$S! Lfc cDNA *S ^ttrpIRO^ 
t h«Hli&&SUte*af«tia5fe<0 cDNA ^StLfc. tf'J ^7--bi^lIRf& (KT. 
PCR£^5) Z'rtO ZtlZ^O , m%\%LW&<D£& cDNA Sfcte-?-©— g|&£f§5 
$ <=>«C, ^^ntliSiea)^ cDNA £fcte j e-tf)-gK£jI^& 

7— H-TSfcOSr^-rs mRNA £U££D (Delict 0 ftlttJ-T £ 6 &£B& 
t L/T(J, ^'7"y> • fty7?^- h • * y h • 7x7-^, ^7 — • 

> • ^->7*- hig{fc-fc->^A&a*^tf ens. ^□■^--tr©^^ 
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mMA£>mmte'%mz&z_t<£<k<, 0iJ*J3:mRNA £:*'J =f (dT) -fe;UD-X 
4>&^llcfc0 mRNA b (C #M-T £ d -5 o £fc, mRNA <h 

#7,3?A£j&Lfcy^^-<7)#£ETT\ i£fte¥»£J£JS£fTt>aS 1 £M cDNA 
&€>J&-TZ>o ZL<D&mtftmz&r>Tft5Z£WV&2>. % b 1 & cDNA 

£ ffi ^ , @ fftififs-F"^ — nlSGDfil^^: hutz.2 fl*^CD T7° "7 < "7 — £:ffl^T PCR 
fC^L, BWtTSlfT^e DNA £*giHT3o £fc, cDNA iT^, Tfr 

8fc<7> cDNA ^rffl^TfecfcUottbtt/i DNA £ 7 # □ - 7, y )im%mW}m\Z J; 0 ft 
jB-rs.'mMtCfcO. ±ffiDNA£ftfl|g#3fc£Tt5!J»rU ^t5:il:«koT 
DNA Rlrtf-£#£;: 5. 

b) m2&m& 

t^T 1 *M cDNA ^^Ifc^ d(D 1 cDNA ^b 2#&cDNA £-&J&-f£ 0 
■^(Djjfet LTttS 1 J-Z (Efstratiadis, A. el al.. Cell, 7, 

279-288, 1976), Land & (Land, H. etal.. Nucleic Acids Res. , 9, 2251-2266, 
1981), 0. Joon Yoo &(Yoo, 0. J. el al. , Proc. Natl. Acad. Sci. USA, 79, 
1049-1053, 1983), Okayama-Berg & (Okayama, H. and Berg, P., Mol. Cell. 
Biol., 2,161-170. 1982)fa£7^tf*bn&o 

&\z, ±$<D:5&T?#bn£iaj&*.7 0 ^X5 F£*J1M, #lx.te*DH5 at*, 
HBlOlt*. JM109 VamizmXLTT&MU&£-&T. f^^^JX 7>fcf-> 
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©^^(Hanahan, D. J., Mol. Biol.. 166, 557-580, 1983), TUt)t> CaCl, 

^Mgci 2 ^fcHRbci &&&t£i£TmmLfz^ >t?^> vmmz%%m.^mkw 
(D# u * 7—vmffiKfoiz.k o «s§a l fc7'n-7^i/^7 ^ u - - 

*mw<Dffimw&(D-mzitifo?&ty7,y°7^^~tTy^±yx7°7^ 

n'^^W K££)&U -n<=> £fc&£l±Ttf U * ^— tfjgJSJEJS 
(Saiki, R. K. et al.. Science 239. 487-491, 1988)£frl^ BtoOfcrS^S 
©^SKXtt— SPSrD- KtS DNAIHrfr^Wr^o d ^Tffll^ff M DNA <h L 
Ttt, &#r&Sa£££-r5fflMS0D mRNA «k 0 iSfe^JE^lCT^^c L 7c cDNA> 
S fcfiy ^ A DNA £ 8H> 5 CL £ **T 5 . - © «fc "5 £ L Tii L £ DNA £ 
£ 3t ? Xtt 33 P TSSBU ;ll^7°n-7'<!:bTfflUT3 dz-a^7'U ^-r-t? 
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— ^s y^Tzfe-?? — ^U^-Tif— is* >&fto Z\£IZ£V g^jo^/p 

7x^hi corns * ^mmm^T:m^u^-9-mm^ts^y7s^ 

izm-r^ini^^m^xtmmmB^mtat^ z\ t \z & 0 , 7t<Dmnifc&m<k 0 
s«©isis$3- h-ts cdna ^wr^^^3iiR-r^>o 

hi,<mm^mm\zmB^m±^^. ^m^mmm&iznr ^tn^^um 

ftm$KWkWfrt>n>bn% cDNA ^,-hDt^a-77Yi^-i(:^n y h 
U *fg^ro^^em^*IHflS^e>OmRNA ^/WT/'J ^WX^itfc^ cDNA 

<b7jf£te, iiftKDTj & (Sambrook, J. etal., "Molecular Cloning-A Laboratory 
Manual", Cold Spring Harbor Laboratory, NY, 1989) ^©itte^jgft^ifcT 
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^i7;Kc^^njETr#^o m^mm^oy'^x^ f onanists ssa-fc 

!£7*^7sS h* DNA <£ 0 cDNA £ K «fc Dfr2?tr>*§5 0 

c) H3S!!jgf£ 

^BJ^MMMfcTte. {t^^t«koTS!iSLfcDNA»fM-*3e^'r 
SUtKckoTfcSSitT^S. § DNA it, dHA&f&m Oligo 1000MDNA 

Synthesizer (Beckman thSJ) , SS^tt. 394 DNA/RNA Synthesizer (Applied 
Biosystems HT^tfcTS d £#T#£. 

d) £g4$!&& 

h- HJX7,^.;i/£(Hunkapiller, M. et al.. Nature, 10, 105-1 11. 1984) 
et al. . Nucleic Acids Res. . 9, r43-r74, 1981) 0 ^tl^tSSE^J© 

^>o-miii %mzm^ mm<o&&& n - \*-t 3 * pis 

v7n (s i te speci fic mutagenesis) (Mark, D. F. et al. , Proc. Natl. Acad. Sci. 
USA, 81,5662-5666, im)m\Z'<£o £ £#T#<5. 

£U:* a) 75Sd) K=fc 0#*>n& DNA CD@B?<J&5tf±> mtf^U-A-^ 
;l/A*— h©ft^^fiSfe(Maxan. A. M. andGilbert, W. , "Methods in Enzymology", 
65. 499-559, 1980) ^yr^yJ! 7 (Messing, J. and 

Vieira, J., Gene, 19, 269-276. 1982)^(3^ Off "5 d <h^T*£ 0 
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W*f8jMI!§<t bTte, -tJ-;K©«BJKT**COSiHBIia(GluzBan. Y. Cell. 23, 
175-182, 1981)^Wn-X- AAX*-0Plltt(CHO)Oxk Hn^BfU^ 
>7^— tf&lit* (Urlaub, G. and Chasin, L. A.. Proc. Natl. Acad. Sci. USA, 
77, 4216-4220. 1980), t: hflfeJSSK** HEK293 &TSmWtt&\Z Eps tefn 

Barr Virus <7> EBNA-1 293-EBNAIBB& (Invi Irogen &S2) 

icfistsyo^-^-. RNAcDxy^-rxs^i. 3j?u7x-ji/fka5^*3«fc^ 

f btfeiUo mf£m^??-<DM£LTU, SV40 COtSOWiyo^-^-SrWr 
•5pSV2dhfr (Subramani, S. , et al. Mol. Cell. Biol., 1, 854-864, 1981), 
t h<?) elongation factor ^Dt-^-^ttS pEF-BOS (Mizushima. S. and 
Nagata, S. , Nucleic Acids Res. , 18, 5322. 1990), cytomegalovirus y'n^ 
£WT& pCEP4(Invitrogen &«) H£#|5r:T#£^\ Ztl^iZWi^tl 

fete* 

Tti, SV40«£i^^^^L, tOSMmz&^T&WmmtfvSnZT*$>r). 2<b\Z 
fe^yot-^-, v «t RNA 7, 7° ^ -f 7,M £ii *_fc fe <D 

&fRm>Z\t1j*-eg* WtLIXs pMEl8S (Maruyama, K. and Takebe, Y. , Med. 
Immunol.. 20. 27-32. 1990), pEF-BOS (Mizushima, S. and Nagata. S. , Nucleic 
Acids Res., 18, 5322, 1990), pCDM8(Seed, B. , Nature, 329, 840-842, 1987) 
l^flfbllS. K3S^^#^ — teDEAE-'T^X h^>&(Luthman, H. and 
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Magnusson, G. . , Nucleic Acids Res. , 11, 1295-1308, 1983), U>t*^y 
<2A-DNA9££tS&& (Graham, F. L. and van der Ed, A. J.,, Virology, 52, 
456-457, 1973), FuGENE™6 Trans feet ion Reagent (Boer inger Mannheim ftSJ) 
£/fH>/t;£&, & «fcOCfllM/t;PXS?Lfe (Neumann, E. et al. ., EMBO J.. 1, 

841-845, \m)m\z£K> cos mmizni zttfT~%. ^<vxmmo) 

mzmi&t lt cHomna&ffl^s«^j3tt, %^z$-tmz, G4is 

pRSVneo(Sambrook, J. etal.. "Molecular Cloning-A Laboratory Manual". Cold 
SpringHarbor Laboratory, NY, 1989)-^pSV2-neo(Southern. P. J. and Berg, P. , 
J.,Mol. Appl. Genet., 1, 327-341. 1982)3££3 • h7>X7x^hL, G418 
m&(Dun-~ltm^%z:t\z£K)mMW&*%1zlzm±?%BMfcmMfc 

^^*BHatLT 293-EBNAillBlia*ffllr^«^t3{i. 
Epstein Barr Virus 293-EBNA $DJ&T-gEtgfi^of^& 

pCEP4(lnvitrogen*±SD fci'©^^ ^ -£^TmM<7>^1t'l£MlJ]S£# 

mm k <t o an Ban m mamm a $ n 5 . s£ig# t m i ^ ti & *gii!> 

09 a wr±s2 cos iBiia t * n « rpm i - 1 64 0 mm^ ?>v ^3 mm < - tf)im^& 
mm m (dmem) momm iz ^sc & d & m (fbs> i£ l t 

&CD£&/8lf€£ 0 ±SE 293-EBNAHBJ!aT*n^JI&iejfii?»(FBS)«s©ilii 

rt Ltz?)i^ v - >f )vwt>h>&mmm (dmem) mvm-miz 

G418 ^5DArcfc©^^fflT#§ 0 

±i5(cj;{0v Bmmmm<DMmft\z£M2ft&*%W(DmmwBi%> mm 
mm^(Dmw^\±m^^it^mYmm^mmLrz^m0<i>^<D^mm^miz^ 
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m om mm s « * -sh^j £ -r > 7 u - a l tsbs $ -& s c t 

#lxJ3\ FLAGepitope. Hexa-Hist i dine tag. Hemagglutinin tag, myc epitope 
£7c, v-#-R9J£&8r&ge©l8K:x>^D*^----tf, 77 
7^-Xa, hoyt^at'O^ofT- if T^ISfif 5 f#S W 7 5 J ^I2?'J * 

Glu373- A i a 374 <nr$xW#i SnfcBrH-SftfcH"** § £ £ 0 7 ^ 'J 

3^^, «t OfB!M^Glu373- A i a 374 ©|8JTtfJ»r$ *1£ Z\ t \Z& 0 £ C £38 
(7) NITGE373, N 374 ARGS V £ 4$ 5ia*:*X tf b - 7°$iW 
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(Hughes C. E. et a!., Biochem J., 305 , 799-804, 1995) £/E ^/t ELISA 
(Enzyme Linked Iimuno Solvent Assay) ^OxX^y^Dr-f >^©M 

X5 K£fflt>T DNA W^yfe (Raz, E. et al. . Proc. Nail. Acad. Sci. USA. 
91, 9519-9523, 1994: Donnelly. J. 3. et al. . J. Infect. Dis. , 173, 314-320. 
1996) CioTtllSCi:^*. 

t y £ ^-Jl/tafrtt, y-^-^SJL'X^-r XOiHBliaHt^fe (Kohler. G. 
and Milstein. C. , Nature, 256, 495-497. 1975) \Z& K) ^M^fi^M, iZglyg 

t* © & ms & 7 v a' > h l iz&mm zmm & # tc x <omn , &t 

S^«l»IC^lH]^«9MLM-r§^t(Cct ONSETS. JS^gE^, B$M*IH 
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T~>-^7«* »J # ->;u H ^ >X7i7- if Km^S. z/>*j— if&lgoj; 
P3X63Ag8. UK £#ijffl-r& 0 gfi-&^Ji LTtetf U U >^U -u-JU£ 

v^feco^jil: io~30x©^i&!£jfam£inA.Tfflv*£. hat jliR&K 

iows. A-r :/u h-v(dx^7 v-->tfm%m±m&m^. elisast, 
fL&w&yk&feu e (D m %a <njj& £ fc temjse o x * <j - - > tc «t o ft ^ , 

BP^, 2b5)l^i7° l J7s^>TtiiM ; SbfcBALB/c <7 X T 10-20 0 

mvm&mttmmmiz^^Tmik&ft^. 3\%m^i%m(DW&m¥-mmmmz 

F(ab') 2 , Fab, Fab', Fv^#5C<!;^tf § 0 

fife (Clackson, T. et ah, Nature, 352, 624-628, 1991; Zebedee, S. et al.. 
Proc. Nail. Acad. Sci. USA, 89. 3175-3179. 1992) (Cd: 0 single chain Fv 
^Fab tLTtf^dchfe^JtgT^^o Sfc. ^^cDiafM t htnM 
fc^tlMti&Afc h^Xv^Xy ^T^T. (Lonberg, N. et al. . Nature, 368. 
856-859, 1994) CftfttS d it? t btKft&n* £ h % nJffiT*S. 
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te^-n e> a * £ , 7 ^ u # t?T«j»f $ «p{£<7> n as** «fc c #j 

#T#!Sa£30£#J 7-1 tCfiJ^T^cfc^fc N*(Z FLAG ^\ C*(CHis & tftfift 
#>m:&J/iFLAG fit HIS 9 ZlKW&m^^tz ELISA ^TfrBlJTS^ffi 

-fc?G&S?gtt £ S C t ttfll £ tit ^ 3 #mfJr*£§f BV>7 if (C 

■S^^F. n>f^- h 'J7JI/ • ^r^7s h U— Sffi (Terrell, N. K. et al.. 
Tetrahedron. 51. 8135-8137, 1995) ^M1£<D€;f&&ffi&m^T£f$.£tltzit: 
&W7 7-y •f-fX7>^S (Felici, F. et al. . J. Mol. Biol.. 222. 
301-310. 1991) U£&fomLTtf?m2nrc.7>y& - Kf¥£fflU<5Z:£: 

- - > tc cfc 0 iliR $ tltzitSM) £ jfc it^y^ H £ft3*fi<j * £ 
«Si£ & fiflf L ft * tz (i^ ^ K £ ffl l ^ S c 
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6) ^Dft^'J^XO^jS • IHI^til^fe 

JSfc. y;i/^5igtCJ;t)^»»r>T-*^ai^"S^& (Methods in Cart ilage Research,' 
Academic Press Limited. . 1990; Joint Carti lage Degradation, Marcel Dekker, 
Inc., 1993) -£\ 1. 9-dimethylmethylene blue (DMMB) HfcJt-feft (Goldberg 
R. L. andKolibasL. M. , Connect. Tissue Res.. 24, 265-275. 1990)&£'^ 

p^e-5'-^'tt^^tb-r^)^^<h IT(1 §M#J 13 K^LfcE^J (SB^'JS-^ 
24 75S 31)43ck^ j eo§P^gS^J^^'-r?) U^-^-it^^^^S KSrffl^S 

Sitte^Sffil^ ^P7A7x-3-Jl/7tfJl/h7>^7i7-t\ ;i/S>7 
x^-if\ /3-#7# h->^--ti\ T;i/7J U 7^77^- tfiftte^^J; < ffl ^ 

PGV-B2 >*#.W ^ pSEAP2-Basic (Clontech ^£ d <h 

**t # cm e> ©^^7 37 — o u ^— ^ — iae^-©±flStic a^BB^iJ SrKM^ffii tc 
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□ >tf^- h U • y $7, h U— ftffi (Terrett. N. K. etal.. Tetrahedron. 
51. 81 35-81 37. 1995) ^mft(D£f&mjZm^T£iJ&2 ftfzitSSm^? T~ 
V ■ =?4 X 7° V <i r£ (Felici. F. etal.. J. Mol. Biol.. 222, 301-310. 1991) 

7, 7 U - - > ^ £ \z d; 0 it#! $ tltcit-SW £ tt^ 7°?- H £ ffc^W * 

7° □ ^ * if u # > «i #j ffl eggg ffifig^j t & & . r mm m m y 9 u a -r — tr j 
<DmvtzmM\zmwTz>VdM£LTtz.mffim io-2T^£*i37.7 u-- 

^TjiiR^ftfc, N«- [2- (l-th'D^">AJ^ ; E-f;i/-2-7^77 

n;ux^;i/) - 4 - ;*^;i^>:? /-f ;H -N. o-y/f^f oy>75 K 
U2Tr\ iti$W)A£-tZ>) , N«- [2- 
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^->T=H (£Tr\ fc£&B£-r<&) , N«- [2- (l-tHo^y*Jl/ 
N, 0-y^Wo-»7$ H (KT, it^C tt5) » N«- [ 2 - (1 

e»n&.±ffift:^AWt^B,-ft^«»CR^k^Dtt,W090/05719 

£#3A, fL£#/B. -ft^^CS:D-'m-&#?Dtt W090/05719 (ZiKife^n^^it7j?i 
W090/05719 KiR® $ ftfc<fc-&!&J £ ^ilC^f S d t. S . 

i^ig^j ft e \z & £ □ ia#*^ e> n § . # £ w tjs^ $ n & ^ 
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®MTb^®Mmm#\teti z^LT^xb^o &m j pfLmi$>&^\z<k<om2<: 
mncDfrtibomwmfcmz. %mm. mmm* mmn. ->ny?M\ x<j + 

fc&HT. 1 BtCO^ftO. l~1000 mg, £?£L< 0. l-100mgTft4. # 
aitftJWJBTtel BKO#&0. 01-1000 mg, J??£L<« 
0. 01~100mgT$>5 = 

hi i \tmmme xn^ntz. ecl -j7xx^>yp^x^ >?&tii->z7-&& 

ffiti. MDTS6TSP1 CO®j#ilfflJ}a^TCD%^iS^^^-r^*T^Sc 
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MDTS6TSP1 <Dmm&7?V%>GlG2 fet&mm&7F:T^M~e 

MDTS6TSP1 T^$tlMA7^'J*> G1G2 <D#C7 0' U * ^— -fcf 
fcf h-7°M^(Ccfc§^^$:^T^K-e^^ 0 
0 4ti|&6g0»l8*Z?*§Sn&, IL-1 |3{3<fc£ MDTS6 mRNA <D%£$il%M.Jt%kMh 

m 5 \tnmm 9-2 t# b tut > mdts6 w&iz&z>3imm7 ? *j k ><o^m & 

S6tt»J 11-2 TttbtX^ VV¥Mmmj)Ri%!&MMfr<b(D al l-lrans 
l^/-f >M&£tf IL-1 0 HiS^Drt^UA ><&;IBIi&&tHL&*g5l£ 

m7temm u-zT-n^fttc^v^mmmnRmmMmz aii-trans u?- 

y-i >Wt&£Zt IL-1 |3ffiILfc«t© MDTS6 ©it£ J ?S8SE£l!j£ RT-PCR fete 

msitmmm nx-nztitz. aii-trans ; <>wuz&2>w*rm&mw 

&\Z&iQ<Dfe\,*mK>* ^£n£>77j£(Sambrook, J. et al. , "Molecular 
Cloning-A Laboratory Manual", Cold Spring Harbor Laboratory, NY, 1989) 
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(nmm i ) mm. adamts mpt sc cp« j»g^<^gB 

khK^cDNA^^u-ttXK (OharaO. et al. . DNA Res. , 4 53- 
5U997)lC V TA3tJfAE«0** Sti , Tit|:Maftftfec4||i 
Lit. Z.tl*>W7n ^ ,j - © cDNA X»*tt 3kbp-8kbp t*« 

C^^M 2 ) MDTSfi npp ffp^^ 

MDTS6 <D CDNA * D-> CE » tftm , fc {c ^ ^ @ ^ )J# „ £ ^ # ^ 
6 2853 #OE W ft» & . IW^, 1# „ 831§WlJil CIoniecM± 

*©thK* 5<fcC XtMI&«o Marathon-Ready" cDNA LA-Taq™ ( S8Sjft 

ttW ftDNA#.J*5-* tLT% RACE (Rapid Amplification of cDNA Ends) 

jttyyr^y, 7Dfi, furin 7D5=-7--tf|S^ga^j 

>ib«oxle» (kt. rsp-moaLBjttt,,, , caa^tfK^ 

f>. fH««. TSM«0iBLB«I«T:* 0 . ADAMTS 7 7S ,j- clTS 

* m '* (KUn °- " "■■ Bi »'- 272. 556-562, ,997; Tang. 

B. L. et al.. FEBS tell.. 445. 223-225. 1999) . 

(nt&M3 ) C5feFtAG^t PSj%a^^-»-m(fM 
PCEP4 (InvhrogenttS) MfflHMci.I. KzHTHML. ^m*S<t®. 

■ Uft. ^**-£SHii?SSNI,eI. BamH.TWSfL. TXfp-xyAam 
Lfcft 7. 7kbp ©*f*C. BW»* 3 T*aft*«»t BW# , 4 TSSn5ts 
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ZU-yZMtiiV, pCEP4d-FLAG <h#£i Lfzc Z<D^i7$-Zmm, IB^'JS^ 5 

-r^n&^u ^ dna, iB?y## et^^nstu ^*dna ^77-f7-tUT. 

PyroBest™ DNA ^ U ;* 7— tf £fflOT PCR Kfo&ft-o Tz„ £ Cfz%) 0. 4kbp <D 
bMffiK&ftmBm Spel -VWWiL, Xbal T^JSirLfc pCEP4d-FLAG (m 7. 7kbp) 
lC*?AU @Wii0 7 P o ; E-^- c tD^D"->^+i--r bOXbah Nheh Not L 
BamHI l§I&@E?' ,J e IT FLAG ^ if t ^ "5 JUlK&o TO £ ^7 >£iliR IT, 
pCEP4dE2-FLAG £5cJ&Lfc e 

(HMffH) MDTS6^g^e (MDTS6TSP1) X S K<Ptil% 

@S?'J#-5t 1 © 1 583 # (MDTS6 <£> N 5fc7^ <b TSP1 HI 0 M LI2?'J£^?^I 

m. (JWTMDTS6TSP1 tCtgST^^^) £ C 5fcK FLAG £#3bQ Lfc^S £ 

E^'J#^ 2 <0 1 1749 #<7)il€^£ PCR tick O^tfLfe. I2?'J# 

^7 £BB5>J#ff 8T'*£*15:* , J:* DNASr"/7-f ■7 — . t hJinSICD Marathon- 
Ready" cDNA (Clontechttfi) £811!, LA-Taq™ <^?@iiaSSi) £ DNA si? U * =y 
-•if<hLT, 94*Cl#©&, 98*C10#, 68*C2 #01M 10 EfT^/i. - 

50fa«Lfe DNAjS?KS:»S!iLT, PyroBes t™ DNA ^U^7 — fe* 
94*C2#©&. 98*010 &\ 66*030 f^. 74*C4 #©-»M i7 40 0, J$ 
72*010 ^©^^T PCR Srff ofc. ^^ItMl/fc 5'flfllwXbal gg&BE^J 
*3<ktf KozakE#l£. 2'MiZ Not I ^ffi^J^3ta$nfcSWWr>Tr€:PCR-Blunt 
{'•tfy^D->LTSH^J^5iSgLfem, MMXbaL Not I T^Hf U 
pCEP4dE2-FLAG (D XbaK Not I HB&^ALT, pCEP-MDTS6TSPl-FLAG ^tcJ&L 

(glMf!l5) MDTS6 ^figie^liy^X^ h'Ojj 
@2?'J#^1 tf) 1 #7^b 950 #£C*{Z FLAG £#J|D LfcI6 <h UT^f**: 
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£t\ I2?'J#-^ 2 <D 1534 #^b 2850 #CDif£^& PCR fCcfc OStftLfc. If 
L<te, S2?'JS-^ 9 <bgH?<J## 10T^$n^^-<Jzf DNA ^7 7^7-, EST 7 
o->CD7°^7s5 H DNA PyroBesl™ DNA ^ U ^ 5~ tf £ DNA # U ;* 7 

— tf£LT, 94t:i #CD't£, 98t:iO#\ 50t:i5#\ 72t:2 #<D+K 20 
13. M^T72t:7#(D£tf;£ff-3£c EST 7 □->©7°7^$ H DNA £ 

mmt-?Z>RfrDlZ, t Marathon-Ready™ cDNA (Clontech *±S3> £ 

ifM.g2?'J#-^9 <!:@5^J#-*§10T^£t"l&*U □'DNA^7 P ^-f7-iLT.94'C 
2 5>CDt^, 98ri0#, 68 < C2^CT)-t)-r^;i/^40lH], ^t>T 72"C7 #CD£^#' 
TPCR £It 5ui:l:«tO. BWmfrZ$Ll&-?Z>CttfT*Zfzo o LTM L 

3' fiat Noll gg|RBB3?>J^#Jjp$nfeSWWr>T-*PCR-Blunl C:if7*7 D->L 
TSE?'J£5i6SL . DCRB-MDTS6-3H <h Lfco 

gB?'J#^- 2 CD 1566 #> b 1571 #tC BamHI ggfHige?iJ^&£ d <b L. 
PCEP-MDTS6TSP1-FLAG £$!!&gl£^ Xbal.BamHl VWWi LT4 Efc® 1. 6kbp CO DNA 
BJrJti:, pCRB-MDTS6-3H £ BamHI. Not I T^lUr LT4 Lfcift 1. 3kbp (D DNA W)t 
&ii*£U pCEP4dE2-FLAG CDXbal, Noll SB&Cif ALT. pCEP-MDTS6F-FLAG 

(mmme) mdts6tspi wmTss^mw.&ommmW'rro^m 

^Mffl 4 tC&l*T pCEP4dE2-FLAG LTfPSS L£f£9E7°57s 5 F£ 

FuGENE™6 Transfection Reagenl (Boeringer Mannheim tfcfg) £ffit>TS§tti& 
^«H^^HEK293-EBNA,ffflflS (invi rogen ttS) KfcALfc. ^SHSA 
f£, 1-2 Bft®mLT&1z#m±m*\zB$)W&&&&-rz>zt$:. C^ictt 
IfflLfc FLAG 7 7*K#t"3#L& (T^Xtf! FLAG 1 7 i?D-tW (M2 ; Sigma 
SfflW;fl7^>^Dy7^ >7*T5tlSL/r. ffc^, ±!3ig*± 
SDS/10%~20% 7^U^7SF^ (ig-{t#gtn a o*±g}) ^ffl^Tt^ 
>^Sl§fflUT PVDFBIKfc^Lfc. ^¥ttcD PVDF BglC. 
7*0-y7X-7, (±B#8!l&*fci![) Sr^iPLT"^Oy + >^L/t^. ^OXiA 
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FLAG tyi'O — ~}~)\'%n.W (M2 ; Sigma &S) . mnt)^W^-^^y~-Hm 
^Olt^inV^7X IgG^U^a-^-;^#: (Zytned %h® L < « TAGO *t$3) * 
Jg&KJSS-ti-fc. ^fcd :/Py*>^, \d*?-><tm$ift (Sigma aSil) . 
SJ¥fc$r//t-^v^— tfSE»^ h h7k'y> (Amasham ttM) *JS^ 
K^S-B-fc. ECL ^717^>7'n>yf^ >^&£tlv7^£ (7?-/t 

A7 7J^y7tS) £#tr>T&ge©5g^£«&L£ (01). 5S5!£ftfc 
gecD#^S«75 /»K?iJ)&>e>#fctJSn5fi<i:0 t>*5 23K/Jn$t^£ 0 _tj£ 
CDftK HEK293-EBNAsMlCT3§^£i*£ MDTS6TSP1 CD N *5§5lE?'J«. C^K' 
FLAG ^^^JobTO^^ii^fiJfflLT. ©;£ffiT7:7^ ^ 5V 

PVDFJBUcfc^U Ponceau S SSfiStlfc MDTS6TSP1 CO N 5fc$isIE?'J 
& ABI 1± 494 M^y^Hv-^x>tJ— T»*f-r*^<htC«fcOft^Lfe. ^© 

BB^'J#^ 1 CO 213#@CDPhe 7i>£>&£oT:fc D . fill CO ADAM TS 
7* P ft £: & 7 P x 7 - if H * < > CO m f C * £ f u r i n 7° a x 7 - if IS £ IB W 
T«JWfSnfifc55ftge (E?'J#^§ 1 C0 2i3#^b 583 #) KteS 

MDTS6 ^S^S(C-S)^Tt>llig0iJ5Tf#6n7t^^y7X^ F£fflU> 
±SEMDTS6TSP1 CO^a^lit|p|li(Ci|X#L. MDTS6TSPI tmWZ, y'nm^t 
^l7*Df7-ifK^'f>©Hi:*5 furin yox7--tfKS*ffi3»JT«J»r$*l 

j&fa^a (bb^js-^ i co 213 950 #) iztezz-tzmrnvtco 

fB££nTU£t hT^'J^XOate^BE^J (Doege K. et al. Biochem Soc 
Trans., 18, 200-202. 1990) fcfctfc'&JGftLfcBS^Jfl^ II tm$mn 12 
£ tl-5> ^ U P* DNA ?:7 , 7 / f k hM© Marathon-Ready™ cDNA 
PyroBest™ DNA#y*5-~ i?£ DNA # U ;* UT, 94*01 #©t£, 98*0 

10#, 68t:2 #©1M 9)\>* 40 0, &^T68 , C7#©£j££:fTofc. 
DNA»fM-*fellS»5fSBainHI TtfJBrU pCEP-SigFla © BamHI g&tfcKWAU kh 
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T^'JAXO^tth^Ol (GO -J^F^-T>2 (G2) © N * K FLAG ^\ 
C5MCHis ^^^iDbfcSe^^Sg-rSfei&tfflViS^y^xa.H pCEP- 
rAgg£f£83Lfc. pCEP-SigFla pCEP4d ©Hindi II. Xhol SBfi:lcE^J## 13 
£SB?'J#-^ 14 T^$n«»3f U of DNA (7)nmiI^»AL^feC0T:^0, t/d^E- 
^ — ©TSStC XUK (GuanX-M. etal. . J. Biol. Chem. 267, 21995-21998. 1992) 
tC^Stl&'f >7;UX>-tf£w ^X<D hemaglutinin fiSro^y^tJUS^J 
£ FLAG ^I2?'J, $c^T\ BanHI gg»BE^J&WrSf6S^^^-T*Sc 
pCEP-rAgg £ HEK293-EBNAM(C2»AU 3-7 0^*1X1^16$^, £ - 

mitzo gaiifc±»a>£<D@ftg a n^ssicflag ^*7WAdlti> 

M2-agarose (Sigma tfcK) fCT^-TU 20 mM Tr i s-HCl (pH7. 4)/l 50 nM 
NaCl (UTF, TBSihlO) Tife#Lfc&, 0. 1M Gly-HCl (pH3.0)T\ iSttl> # 
iBL. m%lZ 1M Tris-HCl (pH 8. 0) T^fn 

(H»J 7-2) MDTS6TSP1 gS<Piia&*.7^'J ft > G1G2 ^»S#g>«ltB 
nH&mQlZ^X. fem^^XS. 12-16 B$r^T^il!i^Mjfarf (CB^ 

32-36 P#fyjig«£8fc*£U ±g«±ffl^®JR L fc. Z<Dt&&±m 

t±&X'mmLitm.&z.7ifvti>&&'&L. nnx \ sds-page 

-£ffiM6{ZUm.Ltt&kX. PVDF JgHCiE^ -7 Uy fciHisx6tf 
Wu—f)l$KW (sc-803 ; Santa Cruz Biotechnology tti!!) , EEMD^tf/t 
-^v^-iffciB^lft^lJ-^ IgG^U^P-^-^ia^ (MBL 
SfS$#feo ECL ^IX^>^D7T^ >^tlJ'>X7A (7Yyt 

Mmm&zntz (12), 

(HM^i 7-3) mrif^^i— -tf*a-xbf h-y^tc^^^ 
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mfe&igmz'&^.mmn 32T^2n&-&j&^-/?-F£ klh to^^y 

- h^v^xic 5 @fc3££»9 3gf::£i;:«k9BSSLfc. HJfi^U 7-2 ilRltiK 
JE^, :/Dy^>^L£PVDFM£;i©^#:££j&£-ti\ a^T, /1-*+->^ 
— tf^ii-V^tax"i'7 > IgG^U^n-^iftft; (Tago £KfSSl*Jfc|&, 
ECL ^X7^>ynyr^ >^ai->7;-rA (T^v^A? 7)V?is7ttM) 
Srffl^T&tiiLfc. *<Dl&Zk % MDTS6 tick D £ U^M^T ^ U * > G1G2 

stt^js^i 7-2 T&msnfc^i&osH^a^— (03) c Tif^tt-r 

-•fe'^^-Xhf h — ^SriggfcTS BC-3 inf* (Hughes C. E. et al. Biochemical J. 
305, 799-804. I995) Tfcl^ Dig ft fc 0 
(^^#08 ) IL-l fc«fe5MDTS6 mRNA 

•?>yxmmw atdcs «<>xu >«ts»cj:o*fc#«i*iDi§^t^i:-rs^t^ 

abllT^§ (Atsumi T. et al. , Cell Differ. Dev. 30, 109-H6. 1990) , I 
MO "y-fyn- h 6 OJL)U7°l/- h (Ir^/ ^7XftS) {C ATDC5 M£ 
4X lOVwell T3$#, DMEM/HamFl2(l : l> /5XFCS JSfl!n? 2 BlS\%&klstz&* -f > 
7>»J> (&*«g^ 30ng/ml) , 50 u g/ml L-7X3JHf>R^t 
DMEM/HamFl2 0 :l)/5$FCS tg^{c5ef&L 5 g±3*£®&icU IL-l 3 
5ng/ml) £8&}jnL-T0, l> 2, 4, 8 mNlWM Lfc a <0 IS0GEN (B* 

V—>#.W £ffiV>T total RNA SrHSSffU l g^iilt, BcaBEST™ 

rna pcr Kit (m.mm±m) ^^rt-pcr^to/io mz^Kfotemmm^ 

«lcfi£t^, Oligo dT-Adaptor primer ^y'^^-^-t LTfrV^ PCRHMDTS6 
© 3' *ffliR®«t©Ba^JSSlC^^Lfeia^J#^ 15 *3«k^BB^JS^- 16 T^^n 
^>^-'J =f DNA ^-7°7-f7— tLT, 94t;2#©&. 94 C C30#, 60<C30f>\ 72*C 
30f3>©iM 40 EI, ISE^T 72°C7 frOSJESTfT-pfc. KJSMS: 1%T # □ 
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MDTS6 "RNAttIL-1 ICfcO-iitttcaatt^StiS^tdi^Lfc (04) . 
(^;SBflU9) M DTS6 (cJ:a^^aiy^ij^>^iB 

(mmm 9-0 Mime gao^i^^^y^g ^ > G1G2 

P CEP4dE2-FLAG LTff« K FuGENE™6 

Transfect ion Reagent (Boer inger Mannheim &«) *ffl^T«#fi^#t^^ 
HEK293-EBNA*H£ (invi rogen *fc«) |:*ALfc. ^7SH»A«, 1 ^ig* 

PBSaWttTiftt^ MLfcJ&iftfcaiftU $ btC 2-3 BWi«Lfc. £©' 
**itt£ 9.000rpiu 10»TiS^*L, ±»f* MDTS6 (DM Lfz. £©£, 

toxm^z 5KtiT, mmn i © 1 #a> e 447 s©7 * / »© c *tcge 

^#^33T^$ns#U^^H*«#JDLfc2a (J», MDTS6Prochir<5) , 
E«#§l©l#*»6SI8#075y»©C *KESI## 33 T5k 3 *i * # ij ^ 
^K^DUcie (KPI, MDTS6Dis tt5) , 1 © 1 687 

#©t a y ^© c *(csb^.js^ 33 -pssns* u Kmuciaa^ 

MDTS6Cys <tfl>) © 3^ie©^i 7 °77^ ^ff< >U Ct 
5. MDTS6Cys©«3Ky7^S Ktt, 5T«SSLfc^Ma58 S ^ 5 ^ $ 
H SrttS! , E*l #^ 7 £ 1 7 * tl § * «j zS DNA & 7 7 < ^ - t L T % 
PyroBest DNA polymerase Ult PCR CT« Lfc»£^ **J|BIP* XbaL 
Not I "Zr^JH-frL pCEP4dE2-FLAG © Xbal > NotI fflflrfcjfA LT*»Lfc. 
MDTS6Pro©^y^ X - h\XOMfDTS6Di s ©5fiS^ 7 X- Ktt,±IHMDTS6Cys 
T~imLtz7°7X- FtmmzttmU SttttfcttPyroBest DNA polymerase 

PCR ICTif«L)t:ite^**!lEHE* xbal, Noll TWtfL pCEP4dE2- 
FLAG © Xbah Not I fflfitC#A LTift Lfc. fiU PCR ©^7-r T-t Lxtt, 
MDTS6Pro ©*£«, @E^.J#^ 7 T^tl^U DNA £SE*.j#^ 34 T*S*l 
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*>:*'J n'DNA MDTS6Dis S2?'J#-^ 7 Tf^^ns* U rf DNA £ 

_h]z!itf>&*l MDTS6S6 (MDTS6Cys, MDTS6Pro, MDTS6Dis) CO^efggEte, (H 
J60O6) (CffitfcCD MDTS6TSP1 Rtf MDTS6 iMS <Dfb$Iiiffl^f*T<D§g5g £ ^ 
£56513 ±SE(D^aMDTS6ge©7^U*^— tf*£tt£§H;&£#J 7-3 CD^ 
ST'^Mtfc^l:, MDTS6Cys Sr5631Lfc«SI±fllt3tt7^iJ*±-1?Stt*« 
tttHStlfc**, MDTS6Pro, MDTS6Dis £5831 L£J8tl± ill (C«T^U*^— ifS 

^e>H-3P$tlSfil«fcO t*5 23K/h$ < . HSfifll 6 T^K^nfc MDTS6TSP1 

<, furin y"u^7-Mmmmmx-y°umwLtimm • ^$nfc«MST$ 

■pfc. d<7)i^m. N5fc7^£>lfc7LT 1 IS© TSP-1 IS0jILge*»ja«MDTS6 <D7 # 

HJ60!I 9-1 TWglLfc MDTS6P» 90 w 1 t ^f^M 7 if U t) > (£fc3*l2£ 
ttM) 10 jk g/10 w 1 TBS £&8^a.-:/l*3Tjg£L, 37t;-e— &£Jfc£l*;fc. 

SpeedVac Ct^ibfei, Chondroi t inase ABC 0. 06 mitt (± 
it^H^tW , keratanase 1 0.024 (4jb^littS) . keratanase II 
0. 0004 JiM£(£fc¥If!&a:SI),5 m MPMSF. lOmM EDTA Sr^tr lOmM Tr is-Acetale 
ffi»fflE(pH7. 6) 100 // 1 IC»#U 37t;T— d tf)SJ«CD— g|5 

$ SDS-PAGE f£,3!«J 7-3 IC^Til 0 C? ^XirtT ^* 'J # ^— t? T-^X t° 1 

ytafcTfctiibfc. A-^v^-if^Wfca^X IgG^'J £; □ 

-^;i/^mBiosource&8S!£fflV>fc. 7 W tf^^x tf I — 7£gggft 

BC-3ia#: (Hughes C. E. et al. Biochemical J. 305, 799-804. 1995) 

■€-0>Jg&, MDTS6Cys TttJKj 150KDa CDA> H 80-90KDa ©/O h*#& 
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ffi^lC^en^^H/j:^ (^-fti ; b7tf*Jt)i—¥ftffiT£:Ctz) tort* 
— > (Sandy J. D. et al, J. Clin. Invest., 89. 1512-1516, 1992: Lohmander 
L. S. ct al., Arthritis Rheum. 36, 1214-1222, 1993) \Z— SL, t 

hmmm$k i %(D%$'gt%m&iz&^T il-k vj-ji 12-24 nriT4i; 

S £S& 7 V U * if * ^"X fcf h - y £ WT -5 ^tf>/t ^ - XL i 1 1 1 e C. B. 
el al., Biochemical J., 344, 61-68. 1999) (C— IfcLfc (HI 5 ) „ 

(usa^'j io) -¥f£®L*Bm-?z>fy)n(Dx?7 u-->^^ 

(gUftfcff!) 10-1) MDTS6Cys &£ZfmM(Dmm 
MDTSfiCys miffi-tf-f £ «J 9-1 O^Tii L fcig«±mT±fem^^ 
7^J*> G1G2 ^i^iiJ^/iJ * >& Glu373- A ] a 374(]^-f / aggrecanase 

site") (Dr$&tym-Tz>z\ tts %mm 9-2 ic^l^^x7x^>^dt-^ >^*^ 

ffl^fc^&TitlSL/;. 3; it, 9-1 T*Jfa«-igil!l{l«^-&-r\ 10!KFBS^ 

W±gil!iT*g«£II*^L£i£#±ffi£m>Tfc, "aggrecanase s i le" WWffirf 
IS&btifco ^tf>fca6> iitlTtiiMH 7-1 TliS^ Lfc^AT ^ U * > 
G1G2 ^ffll^o 



(^0110-2) X^7'J-->^^ 

m&xT ?vti>&£tf^fXM7 y*)ti>%:&mzmMm 7-2 (c^l^x 

MDTS6Cys ig$±m-, AT ^ U # > G1G2, U 37t;fIT 

m%mfcfoZi±tim.mt:^'t\7°U--V (Nunc-Immuno™ Plate MaxiSorp™ 
Surface #439454 ; Nunc tt©) (CPj&^i*. 1XBSA/TBS ilT7' P y > ^ L fc 
t£> -70 ^'J*^- -ri^^-Xt°h-yiri«:, HRP D > x^*- h 

tn^OT, IgGJntis (Biosource &®!) £MJfc£-th 

I^TMB Peroxidase EIA Substrate Kit (Bi o-Rad f±M) T$?tB U fgfilS*£ 
tmfU:: Mir: 7 ^*'J ^-^£M«3£^£^tBLfc 0 ^(D^ifc 
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tl/T, ffi^^T^'J*>^^^96^7V- h (NuncftSSD 

15SBSA/TBS mttntyn y*>tfL It®.. MDTS6Cys *&ft±m Sr^lP 

-ytrL#, iffiUTHRP 3 >^jLy- h£tv^X IgG tflfa (Biosource *±§SD & 
JKfSS-tt, TMB Peroxidase EIA Substrate Kit (Bio-Rad 1±@J) TM&ft U SSfi 

^teD^isjtsjit^Ttfc. TtfvtJi— -vm&mw&m (ic 50 > 
^ W090/057 1 9 tc sBffe $ n ® 3g ft 1 ^ ic ^ ^ $ n/t . ^ n^n © <b ^ © -7 

h;Ki^T©ilDT^^c fc£#/A« MS = 4 2 6 (MH + ) . fb£" 
«5B« MS = 3 9 6 (MH + ) , it^Cit MS = 5 0 2 (MH + ) , <t£> 
MV\$ MS = 4 4 0 (MH + ) o 

mmmu) 

(B*fi&a, tX, l.0~l.5kg) £»JJ»TTgi5E£i*fc^ l$ 
&@gf5^^iti L., WB&WO&ftM&tXlZXfim* SBBrLfc. £b{C, hU7° 
~>>-EDTA (0. 25%-lmM ; GIBCO-BRL it®*) IZT 37°C, l dtP^M©^ 1500rpnu 
5 tf^jt^fl-SiLfctlKS: DMEMT&if Lfco I^TH ^ "ir^" — ff A (0. 1 555 ; ^- 
U>^-'-?>A<Atta) /DMEM (IT 37^ 3~4 BtfUlM L ft®, HD> 
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^r>a7>fH- (100 urn, FalconftM) 1500rpnu 5»©S^ 

DMEM/lOSFBSiSJfclc: 2X1 0 5 cel ls/ml Cft^^ClSL, I .Sn 7-y>£n- 
hbfe96 7t7V-h (lT^y^77ti) id 200 m l/7tT?H^fc 0 3 B'&iZ 
igitil^r 50 # g/ml 7* =UHi >&^# DMEM/IOXFBS mm (&T\ TXU)V\iy 

mmm) 200 u ifca&u ssk:3 BiHraffcut. is^-y^n-M, 

&6^U-h Ofl^*/^*) £ffilr>**^tt. ±£«llgffi»«E$ 6ml/7t 
ll-2) ^^^l^ §lBn^#a]^gm(D7°D7 : -^-^U^>^|ig 

& I0 # Ci/ml ^Na, 35 S0 4 ^WTX3;Ut:>^llli 200 fi l l:x 2 BPMSI, @ 
SSLfc&, 200 1 ©7*:jJUt*>gJgjr?3|IIifej*U 200 tf 1 CDTZzuUt: 
>mt%WT~\ amtmLrz. IL-I tf&itf all-trans U^y-f >KT*iJ»L, 
OUSKIgL 24NrH^ 48IBfra^O«SI±jff£20 w UTolUiKU hy^*^ 
>K (Packard M) Mffitt^D-ibfc. 0. 01 ~l0ng/ml 

<D IL-I /3T4fcltffitt©±#,r&*3^^P7 i *^'J*><3!>itt**SB«>&^0. 1 
-10 u M<D all-trans 1^7 -f >g?T^{&^ift^o^;&|^tt<3[)±#, 
^^^^□^^-^'J^XDjfifflt^SSfeenfc (@6) e 
(^flBflil 11-3) MDTS6 mRNA CQ^ii.sftal 

^tf>«fiftt3S!*ftL$6JZ3HMJ«*Lfc«. lOng/ml CO IL-I /3t>L<telO 
w M <D al 1-lrans l^/ >&*mto U 2 l5P3&*5cktf 6 Sfffifg® total RNA 

$:isogen (-y#>>f->a»{) &m^xmtt(Dm^WizfeimmLTc 0 

fc, DNasel&S (-y *>s;->a«) £frt^ 7x;-;^nn*Mj!i 
X^y-;ua:jg{cTlHliR -*g$JLfc total RNA £ DEPC M Lfc«BI*{3 
»»Lfc. 7>^^tT-S^5-f7-iLT, total RNAl W g$ 
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Thermoscript™ RT-PCR System (GIBCO-BRL ft®*/ ^ O 11146-016) 

<^ m-ioym^mizm^m&iffcfo. RNase Kmrn^n-otz^o^mw^'c 10 

fgf&IRU cDNAit>y;WiL^ 0 d CD cDNA It > tOU^-j- 5 ju. 1 SH?"J# 
18*$cfcl*WJ§-Sf 19T^$n^^-'JrfDNA^y^-r^-i:LT, 94^2^ 
CD^> 94"C30^\ 65t:30#, 72t:30 #CD1M ^7 45 0, H£V>T 72^7 5*0 
PCRJKJ&Srfrofc. J£j£M£ 2X7#D — XK:T«fLitcI&U £/&LfcDNA$r 
M-OJftSSritKUfc. ^"CO^^, MDTS6 mRNA « IL-1 /3 &<fcl>* al 1-trans 

>g?H«fcO^S®fi»L,-€-OfgS3iiStt^Jfi^ 11-2 Idisttsynx^U' 

nMM\Q-2<D7.? *j-~> ?mz ^om^nrzitsvo a, <t&®>B. its® 

£5kL£: (0 8) c ^^CR^iDOynTt^'J^yMS^ffl ( I 
C 50 ) tt. -fb^#lC«6. 3/iM, <k^D«4. luM£&ofc. H 

At MT 7° □ 5^ * ^ U # > O^0JHHfiiJf^ ffl telStf) £ tl&fr ^> fc„ 
(jIMffiJ 13) MDTS6 yp^-^- fcflt DNAiEffJCDfigflr 
MDTS6 (D7°u^—9— mmzn^T^b DNA fc£ GenomeWalker DNA Sea I 
Libraries (genome walker" Ki ts, CLONTECH ft* ^ □ Kl 803-1) «fc 0, PCR 

&SrJfl^Tt8*5Lfc. forward primer tLT + '> hS#07^ — 7°^ -f ^ 
— AP-1 (E?!lf&# 20), AP-2(fiB^J#^ 21) CO ;t 'J zS DNA £ , reverse pr imer t 
bT@e^J#^22, Ifi^J#-^ 23 CO^-'J P'DNA ^fflV^fc. ^W^Stt+y h 
0>?&ttlft91»ii9T&57&<. PCR tCd TAKARA LA Taq (TAKARA LA Taq™, t) $ 
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O RR002A) *m Hfc. 1 0 E <D PGR Kfcl*^ < £ L TE^JfHf 20 

*E*J#* 22 ©*-U =f DMA fcfflU, 98<C5 #, 72°C3 »©u-f z,;^ 7 ^ 98r 
5». 67t:3^<^;^32@, 67t4»T*ofc. 2 EBogiStt 1 H B© 
£fc*«*TE««tt(10iiMTris HC1. 1 mM EDTA. pH 8. 0) *flH>T 50 
LfcfeCDS/x 1 E?'J#^21 £EW#* 23 ©*U if DNA 

dideoxy terminator &IC£ D ABI377 DNA Sequencer (AppI ied Biosys terns Inc) 

^E^WLfce*,#ttT#^^2^mo^^ y yT»W*n&»2. 2kbp. , 
0. 36kbp, 0. 8kbp CD DNA E3WBJ £j&*tCfc^fc. 

PGR ig*s DNA WfM-OiB[««!WT»aT€r/j:*^ 2 *3r©* + «, ^ 
©EM*«R-r*fcttlc, -®DNAtf**tf:/* D -- >: y LT% DNAOJftS 
E*KDft£*fTo&. ^-oe*. + »/ 7»©E*Jtti*£l,fc 8 * D-> (£ 
*IM24. 25, 26, 27, 28, 29, 30Xtf31) TS&O, itfc^JH©*?*:** 

fc*s. *n-->^^-<hLTfipZEr0 T «-2 veclor(Zero 
Background/ Kan Cloning Kit, Invi torogen *t«, n K2600-0I) * 

±BH DNA WM-fe U^-^-y^^ 5 K pGV-B2(*8W >*&M) CD Kpnl , Xhol 
*fil:#ALfc^77$ r r ^FuGene-6^ffl^HEK293,M(c^AL, ii^cDtg 
*ftf*T! 28 mmZtM 48 «FW*««o;i,->7x PjcaGe ne Bfi 

+ yh **D*#* PG K-L100> SfflHTSifcLfc. £©|g. 

*««tt^#ALfciS-gal*S^^5 KpCH1I0(Tt->vA7 7 ;^.> 7 
A-f * ^ * tfc«. * * □ 27-4508-01 ) J: 0%?gL/ , c j3 -gal ©iSttffi-? 

JUiEUfc. 5-gal»ttojW^ttGalaclo-Lighl Plus*y K (TROPIXtt^, * 
^O^«BL300P) SfflUfc. fc<h©^Z5KT**pGV-B2T 

± IE DNA WfH-^JZ^P^-^-gtt^^^^^^^^.^^^ 
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(gkmrn H) ^mmw^mm<Dmmm.^-c<D mdts6 
mmmmmmmomim^ommm^xK) total rna zmmv (Adams m. e. , 

et al. . Anal. Biochem. , 202, 89-95. 1992) , Z.tl&&MtVT&1fcM U-Z 
RT-PCR &'ffo Z\t\ZX 9, MDTS6 mRNA ©#EE£l8KLjfc. "7 

W^W7^D7 7-yl: MDTS6 geo^fiSriS&bfc. 

£-f, 6 THH&L&t h MDTS6TSP1 H6£ KLH t3>ya^f- h L. 

^Xlz 4-5 l5jft£Lfc&.iOLffi£fHSllLfc.&^-C\ ^<OtaJliim«t 0. Protein 
G Sepharase 4 Fast Flow (Amasham Pharmacia Biotech ?±§S!) fiisttfi§ 
^miZftis^ IgG SrIHKLfc. t h MDTS6TSP1 If 

£3 CNBr-act i vated Sepharose 4 Fast Flow (Amasham Pharmacia Biotech ft 
fit) (C@5£Ujt#5A£fE§SUfc. Z(Dtt^A{Z^L, ^t5kh 
ADAMTS4TSP1 ?f £ (aggrecanase-1 ; Tortorel la M. D. etal., Science. 284, 
1664-1666, 1999) , METH-1TSP1 US (Vazquez F. el al. . J. Biol. Chem. , 274, 
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SEQUENCE LISTING 

<110> Kazusa DNA Research Institute 

Yamanouchi Pharmaceutical Co., Ltd. 

<120> Novel metal loprotease having an activity of aggrecanase 

<130> YK0029 

<140> 
<141> 

<150>JP 1999-321740 
<1 51>1 999-1 1-11 

<150>JP 2000-144020 
<151>2000-5-16 

<160> 35 

<170> Patentln Ver. 2. 0 

<210> 1 
<211> 950 
<212> PRT 

<21 3> Homo sap i ens 
<400> 1 

Met Leu Leu Leu Gly Me Leu Thr Leu Ala Phe Ala Gly Arg Thr Ala 

15 10 15 

Gly Gly Phe Glu Pro Glu Arg Glu Val Val Val Pro lie Arg Leu Asp 

20 25 30 

Pro Asp lie Asn Gly Arg Arg Tyr Tyr Trp Arg Gly Pro Glu Asp Ser 

35 40 45 

Gly Asp Gin Gly Leu He Phe Gin lie Thr Ala Phe Gin Glu Asp Phe 
50 55 60 
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Tyr Leu His Leu Thr Pro Asp Ala Gin Phe Leu Ala Pro Ala Phe Ser 
65 70 75 80 

Thr Glu His Leu Gly Val Pro Leu Gin Gly Leu Thr Gly Gly Ser Ser 

85 90 95 

Asp Leu Arg Arg Cys Phe Tyr Ser Gly Asp Val Asn Ala Glu Pro Asp 

100 105 110 

Ser Phe Ala Ala Val Ser Leu Cys Gly Gly Leu Arg Gly Ala Phe Gly 

115 120 125 

Tyr Arg Gly Ala Glu Tyr Val Me Ser Pro Leu Pro Asn Ala Ser Ala 

130 135 140 

Pro Ala Ala Gin Arg Asn Ser Gin Gly Ala His Leu Leu Gin Arg Arg 
145 150 155 160 

Gly Val Pro Gly Gly Pro Ser Gly Asp Pro Thr Ser Arg Cys Gly Val 

165 170 175 

Ala Ser Gly Trp Asn Pro Ala Me Leu Arg Ala Leu Asp Pro Tyr Lys 

180 185 190 

Pro Arg Arg Ala Gly Phe Gly Glu Ser Arg Ser Arg Arg Arg Ser Gly 

195 200 205 

Arg Ala Lys Arg Phe Val Ser Me Pro Arg Tyr Val Glu Thr Leu Val 

210 215 220 

Val Ala Asp Glu Ser Met Val Lys Phe His Gly Ala Asp Leu Glu His 
225 230 235 240 

Tyr Leu Leu Thr Leu Leu Ala Thr Ala Ala Arg Leu Tyr Arg His Pro 

245 250 255 

Ser Me Leu Asn Pro Me Asn Me Val Val Val Lys Val Leu Leu Leu 

260 265 270 

Arg Asp Arg Asp Ser Gly Pro Lys Val Thr Gly Asn Ala Ala Leu Thr 

275 .280 285 

Leu Arg Asn Phe Cys Ala Trp Gin Lys Lys Leu Asn Lys Val Ser Asp 

290 295 300 

Lys His Pro Glu Tyr Trp Asp Thr Ala Me Leu Phe Thr Arg Gin Asp 
305 310 315 320 

Leu Cys Gly Ala Thr Thr Cys Asp Thr Leu Giy Met Ala Asp Val Gly 

325 330 335 

Thr Met Cys Asp Pro Lys Arg Ser Cys Ser Val Me Glu Asp Asp Gly 
340 345 350 
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Leu Pro Ser Ala Phe Thr Thr Ala His Glu Leu Gly His Val Phe Asn 

355 360 365 

Met Pro His Asp Asn Val Lys Val Cys Glu Giu Val Phe Gly Lys Leu 

370 375 380 

Arg Ala Asn His Met Met Ser Pro Thr Leu Me Gin Me Asp, Arg Ala 
385 390 395 400 

Asn Pro Trp Ser Ala Cys Ser Ala Ala Me Me Thr Asp Phe Leu Asp 

405 410 415 

Ser Gly His Gly Asp Cys Leu Leu Asp Gin Pro Ser Lys Pro Me Ser 

420 425 430 

Leu Pro Glu Asp Leu Pro Gly Ala Ser Tyr Thr Leu Ser Gin Gin Cys 

435 440 445 

Glu Leu Ala Phe Gly Val Gly Ser Lys Pro Cys Pro Tyr Met Gin Tyr 

450 455 460 

Cys Thr Lys Leu Trp Cys Thr Gly Lys Ala Lys Gly Gin Met Val Cys 
465 470 475 480 

Gin Thr Arg His Phe Pro Trp Ala Asp Gly Thr Ser Cys Gly Glu Gly 

485 490 495 

Lys Leu Cys Leu Lys Gly Ala Cys Val Glu Arg His Asn Leu Asn Lys 

500 505 510 

His Arg Val Asp Gly Ser Trp Ala Lys Trp Asp Pro Tyr Gly Pro Cys 

515 520 525 

Ser Arg Thr Cys Gly Gly Gly Val Gin Leu Ala Arg Arg Gin Cys Thr 

530 535 540 

Asn Pro Thr Pro Ala Asn Gly Gly Lys Tyr Cys Glu Gly Val Arg Val 
545 550 555 560 

Lys Tyr Arg Ser Cys Asn Leu Glu Pro Cys Pro Ser Ser Ala Ser Gly 

565 570 575 

Lys Ser Phe Arg Glu Glu Gin Cys Glu Ala Phe Asn Gly Tyr Asn His 

580 585 590 

Ser Thr Asn Arg Leu Thr Leu Ala Val Ala Trp Val Pro Lys Tyr Ser 

595 600 605 

Gly Val Ser Pro Arg Asp Lys Cys Lys Leu Me Cys Arg Ala Asn Gly 

610 615 620 

Thr Gly Tyr Phe Tyr Val Leu Ala Pro Lys Val Val Asp Gly Thr Leu 
625 630 635 640 
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Cys Ser Pro Asp Ser Thr Ser Val Cys Val Gin Gly Lys Cys Me Lys 

645 650 655 

Ala Gly Cys Asp Gly Asn Leu Gly Ser Lys Lys Arg Phe Asp Lys Cys 

660 665 670 

Gly Val Cys Gly Gly Asp Asn Lys Ser Cys Lys Lys Val Thr Gly Leu 

675 680 685 

Phe Thr Lys Pro Met His Gly Tyr Asn Phe Val Val Ala lie Pro Ala 

690 695 700 

Gly Ala Ser Ser Me Asp lie Arg Gin Arg Gly Tyr Lys Gly Leu Me 
705 710 715 720 

Gly Asp Asp Asn Tyr Leu Ala Leu Lys Asn Ser Gin Gly Lys Tyr Leu 

725 730 735 

Leu Asn Gly His Phe Val Val Ser Ala Val Glu Arg Asp Leu Val Val 

740 745 750 

Lys Gly Ser Leu Leu Arg Tyr Ser Gly Thr Gly Thr Ala Val Glu Ser 

755 760 765 

Leu Gin Ala Ser Arg Pro lie Leu Glu Pro Leu Thr Val Glu Val Leu 

770 .775 780 

Ser Val Gly Lys Met Thr Pro Pro Arg Vai Arg Tyr Ser Phe Tyr Leu 
785 790 795 800 

Pro Lys Glu Pro Arg Glu Asp Lys Ser Ser His Pro Lys Asp Pro Arg 

805 810 815 

Gly Pro Ser Val Leu His Asn Ser Val Leu Ser Leu Ser Asn Gin Val 

820 825 830 

Glu Gin Pro Asp Asp Arg Pro Pro Ala Arg Trp Val Ala Gly Ser Trp 

835 840 845 

Gly Pro Cys Ser Ala Ser Cys Gly Ser Gly Leu Gin Lys Arg Ala Val 

850 855 860 

Asp Cys Arg Gly Ser Ala Gly Gin Arg Thr Val Pro Ala Cys Asp Ala 
865 870 875 880 

Ala His Arg Pro Val Glu Thr Gin Ala Cys Gly Glu Pro Cys Pro Thr 

885 890 895 

Trp Glu Leu Ser Ala Trp Ser Pro Cys Ser Lys Ser Cys Gly Arg Gly 

900 905 910 

Phe Gin Arg Arg Ser Leu Lys Cys Val Gly His Gly Gly Arg Leu Leu 
915 920 925 
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Ala Arg Asp Gin Cys Asn Leu His Arg Lys Pro Gin Glu Leu Asp Phe 

930 935 940 

Cys Val Leu Arg Pro Cys 
945 950 

<210> 2 

<2 1 1 > 2853 

<212> DNA 

<213> Homo sapiens 

<400> 2 

atgcttttgc tgggcatcct aaccctggct ttcgccgggc gaaccgctgg aggctttgag 60 
ccagagcggg aggtagtcgt tcccatccga ctggacccgg acattaacgg ccgccgctac 120 
tactggcggg gtcccgagga ctccggggat cagggactca tttttcagat cacagcattt 180 
caggaggact tttacctaca cctgacgccg gatgctcagt tcttggctcc cgccttctcc 240 
actgagcatc tgggcgtccc cctccagggg ctcaccgggg gctcttcaga cctgcgacgc 300 
tgcttctatt ctggggacgt gaacgccgag ccggactcgt tcgctgctgt gagcctgtgc 360 
ggggggctcc gcggagcctt tggctaccga ggcgccgagt atgtcattag cccgctgccc 420 
aatgctagcg cgccggcggc gcagcgcaac agccagggcg cacaccttct ccagcgccgg 480 
ggtgttccgg gcgggccttc cggagacccc acctctcgct gcggggtggc ctcgggctgg 540 
aaccccgcca tcctacgggc cctggaccct tacaagccgc ggcgggcggg cttcggggag 600 
agtcgtagcc ggcgcaggtc tgggcgcgcc aagcgtttcg tgtctatccc gcggtacgtg 660 
gagacgctgg tggtcgcgga cgagtcaatg gtcaagttcc acggcgcgga cctggaacat 720 
tatctgctga cgctgctggc aacggcggcg cgactctacc gccatcccag catcctcaac 780 
cccatcaaca tcgttgtggt caaggtgctg cttcttagag atcgtgactc cgggcccaag 840 
gtcaccggca atgcggccct gacgctgcgc aacttctgtg cctggcagaa gaagctgaac 900 
aaagtgagtg acaagcaccc cgagtactgg gacactgcca tcctcttcac caggcaggac 960 
ctgtgtggag ccaccacctg tgacaccctg ggcatggctg atgtgggtac catgtgtgac 1020 
cccaagagaa gctgctctgt cattgaggac gatgggcttc catcagcctt caccactgcc 1080 
cacgagctgg gccacgtgtt caacatgccc catgacaatg tgaaagtctg tgaggaggtg 1140 
tttgggaagc tccgagccaa ccacatgatg tccccgaccc tcatccagat cgaccgtgcc 1200 
aacccctggt cagcctgcag tgctgccatc atcaccgact tcctggacag cgggcacggt 1260 
gactgcctcc tggaccaacc cagcaagccc atctccctgc ccgaggatct gccgggcgcc 1320 
agctacaccc tgagccagca gtgcgagctg gcttttggcg tgggctccaa gccctgtcct 1380 
tacatgcagt actgcaccaa gctgtggtgc accgggaagg ccaagggaca gatggtgtgc 1440 
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cagacccgcc 


ac t tcccc tg 


ggccgatggc 


accagctgtg 


gcgagggcaa 


gctctgcctc 


1500 


aaaggggcct 


gcgtggagag 


acacaacc tc 


aacaagcaca 


gggtggatgg 


t tec tgggee 


1560 


aaatgggatc 


cc ta tggece 


ctgctcgcgc 


acatgtggtg 


ggggcgtgca 


getggecagg 


1620 


aggcagtgca 


ccaaccccac 


ccc tgecaac 


gggggcaagt 


ac tgcgaggg 


agtgagggtg 


1680 


aaat accgat 


cc tgeaace t 


ggagccctgc 


cccagc tcag 


cc teeggaaa 


gagct teegg 


1740 


gaggagcagt 


gtgaggct 1 1 


caacggctac 


aaccacagca 


ccaaccggc t 


cac tc tegee 


1800 


gtggcatggg 


tgcccaagta 


ctccggcgtg 


tctccccggg 


acaagtgcaa 


gctcatc tgc 


1860 


cgagccaatg 


gcactggcta 


ct tctatgtg 


c tggcaccca 


aggtggtgga 


cggcacgctg 


1920 


tgctctcctg 


ac tccacc tc 


cgtctgtgtc 


caaggcaagt 


gcatcaaggc 


tggctgtgat 


1980 


gggaacc tgg 


gc tccaagaa 


gagat tcgac 


aagtgtgggg 


tgtgtggggg 


agacaataag 


2040 


age tgcaaga 


aggtgac tgg 


ac tc t tcacc 


aagcccatgc 


atggctacaa 


1 1 tcgtggtg 


2100 


gccatccccg 


caggcgcc tc 


aagca tcgac 


atccgccagc 


gcggt tacaa 


agggc tgatc 


2160 


ggggatgaca 


actacctggc 


t c tgaagaac 


agecaaggea 


agtacctget 


caaegggcat 


2220 


t tcgtggtgt 


cggcggtgga 


gegggace tg 


gtggtgaagg 


geagtctget 


geggtacage 


2280 


ggcaegggea 


cagcggtgga 


gagee tgcag 


gc t tcccggc 


ccatcctgga 


geege tgacc 


2340 


gtggaggtcc 


tctccgtggg 


gaagatgaca 


ccgccccggg 


tccgctactc 


cttctatctg 


2400 


cccaaagagc 


ctegggagga 


caagtcctct 


catcccaagg 


acccccgggg 


accctctgtc 


2460 


t tgcacaaca 


gegtec tcag 


cc tc tccaac 


caggtggagc 


ageeggaega 


caggccccc t 


2520 


gcacgctggg 


tggc tggcag 


ctgggggccg 


tgc tecgega 


gc tgcggcag 


tggee tgcag 


2580 


aagegggegg 


tggac tgccg 


gggc tccgcc 


gggcagegea 


cggtccc tgc 


c tgtga tgea 


2640 


gcccatcggc 


ccgtggagac 


acaagee tgc 


ggggagece t 


gccccacc tg 


ggagctcagc 


2700 


gec tggtcac 


cctgctccaa 


gage tgegge 


eggggat t tc 


agaggege tc 


actcaagtgt 


2760 


g tgggccacg 


gaggcegge t 


gc tggecegg 


gaecagtgea 


ac t tgcaccg 


caagccccag 


2820 


gagctggact 


tctgcgtcct 


gaggccgtgc 


tga 






2853 



<210> 3 

<211> 50 

<212> DNA 

< 2 1 3> Homo sapiens 

<400> 3 

ctagcgcggc cgcaggatcc gactacaagg acgacgatga caaatgataa 50 

<210> 4 
<211> 50 
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<212> ONA 

<213> Homo sapiens 
<400> 4 

gatcttatca tttgtcatcg tcgtccttgt agtcggatcc tgcggccgcg 50 

<210> 5 
<211> 34 
<212> DNA 

<213> Homo sapiens 
<400> 5 

ggactagtct agaagctggg taccagctgc tagc 34 



<210> 6 
<211> 29 
<212> DNA 

<213> Homo sapiens 
<400> 6 

ggactagtgt cgaccggtca tggctgcgc 

<210> 7 
<211> 42 
<212> DNA 

<213> Homo sapiens 



29 



<400> 7 

gtgtctagag ccatgctttt gctgggcatc ctaaccctgg ct 42 

<210> 8 
<211> 41 
<212> DNA 

<21 3> Homo sap i ens 
<400> 8 
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agagcggccg cctgctcctc ccggaagctc tttccggagg c 41 

<210> 9 
<2 1 1 > 27 
<212> DNA 

<213> Homo sapiens 
<400> 9 

aagcacaggg tggatggttc ctgggcc 27 

<210> 10 
<211> 37 
<212> DNA 

<213> Homo sapiens 
<400> 10 

gcgcggccgc gcacggcctc aggacgcaga agtccag 37 

<210> 11 
<211> 37 
<212> DNA 

<213> Homo sapiens 
<400> 11 

taggatcctt gtagaaactt cagaccatga caactcg 37 

<210> 12 
<211> 59 
<212> DNA 

<213> Homo sapiens 
<400> 12 

atggatcctc aatggtgatg gtgatgatga ccgaagcaga aggcatggtg ccgggacag 59 

<210> 13 
<211> 97 
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<212> DNA 

<213> Homo sapiens 
<400> 13 

agcttgccac catgaagacg atcatcgccc tgagctacat cttctgcctg gtattcgccg 60 
actacaagga cgatgatgac aaggggatcc actagtc 97 

<210> 14 
<211> 97 
<212> DNA 

<213> Homo sapiens 
<400> 14 

tcgagactag tggatcccct tgtcatcatc gtccttgtag tcggcgaata ccaggcagaa 60 
gatgtagctc agggcgatga tcgtcttcat ggtggca 97 



<210> 15 
<211> 30 
<212> DNA 

<21 3> Homo sap i ens 
<400> 15 

acctcagcag ccagctccct tgtatacaca 

<210> 16 
<211> 30 
<212> DNA 

<21 3> Homo sapi ens 
<400> 16 

cttgaggggg atggaccaat acagctttgg 

<210> 17 

<211> 38 

<212> DNA 

<213> Homo sapiens 



30 



30 
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<400> 17 

agagcggccg ctccagtcac cttcttgcag ctcttatt 38 

<210> 18 
<211> 27 
<212> DNA 

<21 3> Homo sap i ens 



27 



<400> 18 

gcggacgagt ccatggtcaa gttccac 

<210> 19 
<211> 27 
<212> DNA 

<213> Homo sapiens 



<400> 19 

ttctgccagg cgcagaagtt gcgcagc 27 

<210> 20 
<211> 22 
<212> DNA 

<2 1 3> Homo sap i ens 



<400> 20 

gtaatacgac tcactatagg gc 

<210> 21 
<211> 19 
<212> DNA 

<213> Homo sapiens 



22 



<400> 21 

actatagggc acgcgtggt 



19 
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<210> 22 

<211> 30 

<212> DNA 

<213> Homo sapiens 

<400> 22 

actgagcatc cggcgtcagg tgtaggtaaa 30 

<210> 23 
<211> 30 
<212> DNA 

<21 3> Homo sapi ens 
<400> 23 

agtcctcctg aaatgctgtg atctgaaaaa 30 

<210> 24 

<211> 3473 

<212> DNA 

<213> Homo sapiens 
<220> 

<221> promoter 
<222> 

<400> 24 

ttgcacagct aagatctggt ggaggcatgc acacagggcc ctctgaccat gggctctaaa 60 
tcactgtact atgttccctt ccataggcct caatcagtca tgtaatattt gacctggtcg 120 
ttatcttagg tattatctag accacagatt ttggatgcag ttctctggct gaagacctct 180 
gagctaggat aaccccttct cttttgacag acgagtcaga gaatcagatc agtgatagaa 240 
gtggagtgcc aatcctgagt atcacctcta ctcaagtgct caacatatcc ctagatcctc 300 
aattccctgg caaaagtgat tggatggaac cacaggcttc caagagggga cagtcaagca 360 
ttaaatacga gaatgcacat ataactcttg gtgcaatgtt tagcacatac taagcctgca 420 
atacatgcta atccctttga gcaaatccac atggccagtt tctgtgctca ggggtgagaa 480 
tagctgggct gtgattgggg cagggggagc actaagtggg agggacttcc tgtctcaggt 540 
ccctgccatc ttgactgaca tgctgcagcc cttgccaaaa cccatgggtc agaatgaaag 600 
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taaagtgccg 


t tgaaaacc t 


tgcaatccac 


c 1 1 taaaac t 


gccgggtgta 


gtaaaacaat 


660 


tgc t tgcccc 


aaataaatga 


ct tatcattg 


ctgt tggttg 


tetgegtt tc 


tctttaatta 


720 


taggccctct 


t tgaacgctc 


aaacacacag 


ggee 1 1 tgta 


age t tgaac t 


ccc tgtctca 


780 


cacacagtcc 


tcccataccc 


atacac t c tc 


tt teat ttgc 


agagta taaa 


cacccatct c 


840 


tcactcat tc 


acataatgaa 


1 1 tcagc tec 


t tgtgtccca 


a tcaaggaga 


ggcctcactg 


900 


gaattatggg 


catctgagcc 


atct tcatgt 


tccaaggccc 


cagggggege 


t tccaagagt 


960 


ggatcc t t ta 


tggggagaag 


ataatgggca 


aaaagtgc tc 


t tcac tgatg 


gaccagtccc 


1020 


agcct t ttct 


ctcct tggac 


aatagagttc 


t tccc t tgaa 


cagccac t tc 


cc t aaaaaaa 


1080 


at tccaaaat 


tctcccacat 


catcccct tt 


atgc t taaaa 


teat cacaca 


ctccct tctt 


1140 


tgtcctcccc 


tct tgcaaac 


tcaactcaga 


geect t tggc 


tccagaaaga 


ttttctaggt 


1200 


atcaggagag 


agtagcaaag 


cc tccc tcct 


ctccttgcct 


t tctccc ttg 


tcagagaaag 


1260 


aagttgattc 


tgcggagagg 


taagaaggat 


ct tgaggtc t 


agagee tgaa 


aaactcct tg 


1320 


ggctgt tctc 


caaactagat 


gggaacataa 


ggtgcgat tg 


catct tctcc 


age tga tac t 


1380 


cactcggcct 


cctatgccag 


tccccagtcc 


agggt t tggt 


caagggtcaa 


a tgagataat 


1440 


ttcatggagg 


aagcctggcc 


cgatttttct 


actgtttgct 


ggaagacagc 


ctcttcctct 


1500 


tgtaac tgca 


gccccagaac 


ctgatctcca 


catccctgcc 


aggcaggtag 


c tgtgtacaa 


1560 


gggctcatct 


tcctgccccc 


aaccccagc t 


ctgat t tget 


tat tcaggtg 


gtgtaaatac 


1620 


ttctaccagg 


acctat ttca 


agccattgtg 


atgtccctga 


ctggggaga t 


gcagggcagc 


1680 


acaccatt ta 


atat t tccc t 


cacatt tcca 


ccccat tctg 


cactcttt tc 


tgggagt tgc 


1740 


tgtc tcagag 


ggttggcggt 


tc tggtggc t 


caagaccata 


agtaat tatc 


aaatacttag 


1800 


gaagcgacgg 


gttt tgagta 


tttattacct 


1 1 1 aaaaatg 


tactt tgtgg 


ctaggcatgg 


1860 


tggc tcacgc 


ctgtagtccc 


cgcaccggga 


ggccgaggtg 


ggtgga t tgc 


t tgagc tcag 


1920 


gagt tcaaga 


ccagcctggg 


caacacggcg 


aaacccagtc 


tc taccaaaa 


a tacacacac 


1980 


acacacacac 


acacacacac 


acacacacac 


acacacacac 


acacacaaa t 


tggee tagcg 


2040 


tggtgtcgtg 


tgtctgtggt 


cgcagt tact 


caggagacca 


aggtaggagg 


taggaaacca 


2100 


aggtaggagg 


atcacccgag 


gtcggtagt t 


cgagaccagc 


c tgaccaaca 


tggagaaacc 


2160 


ctgtct t tac 


taaaaataca 


aaat tagctg 


ggcgtggtgg 


tgeatgee tg 


taat tccagc 


2220 


tact tgggag 


gctgagacag 


gagaatggct 


tgaacccgga 


aggeggagt t 


tgcggtgagc 


2280 


tgagatcgcg 


teat tgcac t 


ccagcctggg 


caacaagagc 


aaaac teegt 


c t caaaaaaa 


2340 


aagaaatata 


tatatatatg 


tgtgtgtgtg 


tgtgtgtgtg 


tgtatgta ta 


tatatatatg 


2400 


tatgtgtata 


tatatg tatg 


tgtgtgtgtg 


tgcatatata 


tatatacac t 


ttgtttaatt 


2460 


gtaagtgtgt 


ttagtttaat 


ttt taataat 


gtccgtgat t 


aacagc tggc 


tggcaagatt 


2520 


cctgagaact 


gaagagt t tg 


ccccagccca 


tccagcacac 


catgggccca 


gggcagacc t 


2580 


tggggctagg 


eggtet tggg 


t tccagaggg 


ctcccatgcc 


cctgtcctat 


tgetet tctg 


2640 


gcaa taggac 


at t tacgegg 


gggggggggg 


tggttcttga 


t tc tgggtct 


1 1 taggggac 


2700 


tc tgtgat ta 


agaaacagca 


gggatgt tgc 


aacagcaggg 


atgaggtggg 


cc tggggacg 


2760 
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ggtcagtgaa 


gggtcttcat 


tcctagctgc 


tgacc tgatc 


tgecctgaga 


taaaagacta 


2820 


agacccagag 


agtgaacgc t 


gtccgcgggg 


geagaagega 


gtgaggcgtc 


gggacagtgg 


2880 


ggcataacca 


agagcaaaac 


gcaaac tgag 


acttcagcgc 


eggt t tctcg 


ggccagccca 


2940 


cgcctcctgc 


c tcagctcaa 


tgccac tccc 


tccccgccaa 


gtggctctcc 


gc tc tggagg 


3000 


cgggaccgag 


1 1 ctccggtg 


gcccctggag 


gctccggcag 


cgagc tctgg 


gaggctggga 


3060 


ggggagtgag 


gggaggggcg 


ctgac tgggc 


cgtccaaaga 


ggagggggee 


1 1 taa taggc 


3120 


tcgcccagcg 


cctggcttgc 


tgcgc tgcga 


gtggctgcgg 


t tgcgagaag 


ccgcccggca 


3180 


ccttccgcta 


gt tctcggct 


gcaaa tc t tc 


gtcct tgcac 


t tgacagega 


t tgtacttaa 


3240 


gctcccaggg 


cgcgct t tgc 


t tggaaaggc 


acaggtagga 


agegeggget 


geegggtgea 


3300 


cgctcgccgc 


cctgggagga 


gtctccc tec 


ct tggctctc 


c 1 1 tc tggga 


ac tgeegge t 


3360 


gtcccgtagc 


gt tggcggt t 


ccagagtgcg 


ggctgeaegg 


agaccgcggc 


ageggcegga 


3420 


gagcccggcc 


cagcccct tc 


ccacagcgcg 


gcggtgcgc t 


gcccggcgcc 


a tg 


3473 



<210> 25 
<211> 3467 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> promoter 
<222> 



<400> 25 



t tgeacage t 


aagatctggt 


ggaggcatgc 


acacagggcc 


ctctgaccat 


gggc tctaaa 


60 


tcactgtac t 


atgttccctt 


ccataggcct 


caatcagtca 


tgtaatattt 


gacc tggtcg 


120 


t tatc t tagg 


tattatctag 


accacaga 1 1 


t tggatgcag 


t tctctggct 


gaagacc tc t 


180 


gagctaggat 


aaccccttct 


ct t t tgacag 


acgagtcaga 


gaatcagatc 


agtgatagaa 


240 


gtggagtgcc 


aatcctgagt 


atcacctcta 


c tcaagtgc t 


caacatatcc 


ctagatcctc 


300 


aat tccctgg 


caaaagtgat 


tggatggaac 


cacaggct tc 


caagagggga 


cagt caagca 


360 


t taaatacga 


gaatgeacat 


ataactct tg 


gtgcaatgt t 


tagcacatac 


taagee tgea 


420 


atacatgc ta 


atccctt tga 


gcaaa tccac 


atggccagt t 


tc tgtgctca 


ggggtgagaa 


480 


tagctgggc t 


gtgattgggg 


cagggggagc 


actaagtggg 


agggact tec 


tgtc tcaggt 


540 


ccctgccatc 


t tgactgaca 


tgctgcagcc 


c t tgccaaaa 


cccatgggtc 


agaatgaaag 


600 


taaagtgccg 


t tgaaaacct 


tgcaa tccac 


ct ttaaaact 


gccgggtgta 


gtaaaacaat 


660 


tget tgcccc 


aaataaatga 


cttatcattg 


ctgttggt tg 


tetgegtt tc 


tctttaatta 


720 


taggccctc t 


t tgaaege t c 


aaacacacag 


ggect t tgta 


age ttgaact 


ccc tgtc tea 


780 
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cacacagtcc tcccataccc atacactctc 
tcactcattc acataatgaa tttcagctcc 
gaattatggg catctgagcc atcttcatgt 
ggatccttta tggggagaag ataatgggca 
agccttttct ctccttggac aatagagttc 
attccaaaat tctcccacat c.atccccttt 
tgtcctcccc tcttgcaaac tcaactcaga 
atcaggagag agtagcaaag cctccctcct 
aagttgattc tgcggagagg taagaaggat 
ggctgttctc caaactagat gggaacataa 
cactcggcct cctatgccag tccccagtcc 
ttcatggagg aagcctggcc cgatttttct 
tgtaactgca gccccagaac ctgatctcca 
gggctcatct tcctgccccc aaccccagct 
ttctaccagg acctatttca agccattgtg 
acaccattta atatttccct cacatttcca 
tgtctcagag ggttggcggt tctggtggct 
gaagcgacgg gttttgagta tttattacct 
tggctcacgc ctgtagtccc cgcaccggga 
gagttcaaga ccagcctggg caacacggcg 
acacacacac acacacacac acacacacac 
cgtgtgtctg tggtcgcagt tactcaggag 
gaggatcacc cgaggtcggt agttcgagac 
ttactaaaaa tacaaaatta gctgggcgtg 
ggaggctgag acaggagaat ggcttgaacc 
cgcgtcattg cactccagcc tgggcaacaa 
tatatatata tatgtgtgtg tgtgtgtgtg 
tatatatatg tatgtgtgtg tgtgtgcata 
gtgtttagtt taatttttaa taatgtccgt 
aactgaagag tttgccccag cccatccagc 
taggcggtct tgggttccag agggctccca 
ggacatttac gcgggggggg ggggtggttc 
attaagaaac agcagggatg ttgcaacagc 
tgaagggtct tcattcctag ctgctgacct 
agagagtgaa cgctgtccgc gggggcagaa 
accaagagca aaacgcaaac tgagacttca 



1NSDQC10. <WO 01347S5A1J_> 



tttcatttgc 


agagtataaa 


cacccatc tc 


840 


t tgtgtccca 


atcaaggaga 


ggcctcac tg 


900 


tccaaggccc 


cagggggcgc 


t tccaagagt 


960 


aaaagtgctc 


t tcactgatg 


gaccagtccc 


1020 


t tccct tgaa 


cagccac t tc 


cc taaaaaaa 


1080 


atgct taaaa 


tcatcacaca 


ctcccttct t 


1140 


gccctttggc 


tccagaaaga 


t tttctaggt 


1200 


c tcct tgcc t 


t tctccct tg 


t cagagaaag 


1260 


cttgaggtct 


agagcctgaa 


aaactcct tg 


1320 


ggtgcgattg 


catct tc tec 


agctgatac t 


1380 


agggt t tggt 


caagggtcaa 


atgagataat 


1440 


actgt ttgct 


ggaagacagc 


c tct tcctc t 


1500 


catccctgcc 


aggcaggtag 


c tgtgtacaa 


1560 


ctgat ttgct 


tattcaggtg 


gtgtaaatac 


1620 


atgtccctga 


ctggggagat 


gcagggcagc 


1680 


ccccattctg 


cac tc 1 1 1 tc 


tgggagt tgc 


1740 


caagaccata 


agtaattatc 


aaatact tag 


1800 


tttaaaaatg 


tactt tgtgg 


ctaggcatgg 


1860 


ggccgaggtg 


ggtggat tgc 


t tgagctcag 


1920 


aaacccagtc 


tc taccaaaa 


atacacacac 


1980 


acacacacac 


aaattggcct 


agcgtggtgt 


2040 


accaaggtag 


gaggtaggaa 


accaaggtag 


2100 


cagcc tgacc 


aacatggaga 


aaccctgtct 


2160 


gtggtgcatg 


cc tgtaat tc 


cage tact tg 


2220 


cggaaggcgg 


agt ttgcggt 


gagctgagat 


2280 


gagcaaaac t 


ccgtctcaaa 


aaaaaagaaa 


2340 


tgtgtgtatg 


tatatatata 


tatgtatgtg 


2400 


tatatatata 


cactttgt tt 


aat tgtaagt 


2460 


ga t taacagc 


tggctggcaa 


gat tcctgag 


2520 


acaccatggg 


cccagggcag 


acct tggggc 


2580 


tgcccctgtc 


ctat tgetc t 


tc tggcaata 


2640 


t tgat tctgg 


gtcttt tagg 


ggactctgtg 


2700 


agggatgagg 


tgggcctggg 


gaegggtcag 


2760 


gatctgccct 


gagataaaag 


ac taagaccc 


2820 


gcgagtgagg 


egtegggaca 


gtggggcata 


2880 


gcgccggt 1 1 


ctcgggccag 


cccacgcc tc 


2940 
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ctgcctcagc tcaatgccac tccctccccg ccaagtggct ctccgctctg gaggcgggac 3000 

cgagttctcc ggtggcccct ggaggctccg gcagcgagct ctgggaggct gggaggggag 3060 

tgaggggagg ggcgctgact gggccgtcca aagaggaggg ggcctttaat aggctcgccc 3120 

agcgcctggc ttgctgcgct gcgagtggct gcggttgcga gaagccgccc ggcaccttcc 3180 

gctagttctc ggctgcaaat cttcgtcctt gcacttgaca gcgattgtac ttaagctccc 3240 

agggcgcgct ttgcttggaa aggcacaggt aggaagcgcg ggctgccggg tgcacgctcg 3300 

ccgccctggg aggagtctcc ctcccttggc tctcctttct gggaactgcc ggctgtcccg 3360 

tagcgttggc ggttccagag tgcgggctgc acggagaccg cggcagcggc cggagagccc 3420 

ggcccagccc cttcccacag cgcggcggtg cgctgcccgg cgccatg 3467 

<210> 26 

<211> 3464 

<212> DNA 

<21 3> Homo sapi ens 

<220> 

<221> promoter 
<222> 

<400> 26 

ttgcacagct aagatctggt ggaggcatgc acacagggcc ctctgaccat gggctctaaa 60 
tcactgtact atgttccctt ccataggcct caatcagtca tgtaatattt gacctggtcg 120 
ttatcttagg tattatcta-g accacagatt ttggatgcag ttctctggct gaagacctct 180 
gagctaggat aaccccttct cttttgacag acgagtcaga gaatcagatc agtgatagaa 240 
gtggagtgcc aatcctgagt atcacctcta ctcaagtgct caacatatcc ctagatcctc 300 
aattccctgg caaaagtgat tggatggaac cacaggcttc caagagggga cagtcaagca 360 
ttaaatacga gaatgcacat ataactcttg gtgcaatgtt tagcacatac taagcctgca 420 
atacatgcta atccctttga gcaaatccac atggccagtt tctgtgctca ggggtgagaa 480 
tagctgggct gtgattgggg cagggggagc actaagtggg agggacttcc tgtctcaggt 540 
ccctgccatc ttgactgaca tgctgcagcc cttgccaaaa cccatgggtc agaatgaaag 600 
taaagtgccg ttgaaaacct tgcaatccac ctttaaaact gccgggtgta gtaaaacaat 660 
tgcttgcccc aaataaatga cttatcattg ctgttggttg tctgcgtttc tctttaatta 720 
taggccctct ttgaacgctc aaacacacag ggcctttgta agcttgaact ccctgtctca 780 
cacacagtcc tcccataccc atacactctc tttcatttgc agagtataaa cacccatctc 840 
tcactcattc acataatgaa tttcagctcc ttgtgtccca atcaaggaga ggcctcactg 900 
gaattatggg catctgagcc atcttcatgt tccaaggccc cagggggcgc ttccaagagt 960 
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ggatcctt ta 


tggggagaag 


ataatgggca 


aaaagtgctc 


t tcactgatg 


gaccagtccc 


1020 


agccttttct 


c tcct tggac 


aatagagt tc 


ttcccttgaa 


cagccac t tc 


cc taaaaaaa 


1080 


at tccaaaat 


tctcccacat 


catcccct t t 


atget taaaa 


tea tcacaca 


ctcccttct t 


1140 


tgtcctcccc 


tct tgcaaac 


tcaactcaga 


geect t tggc 


t ccagaaaga 


t t t tctaggt 


1200 


atcaggagag 


agtagcaaag 


cc tccctcct 


ctcct tgect 


t tctcccttg 


tcagagaaag 


1260 


aagt tgat tc 


tgeggagagg 


t aagaaggat 


cttgaggtct 


agagectgaa 


aaactccttg 


1320 


ggctgt tc tc 


caaactagat 


gggaacataa 


ggtgcgat tg 


catct t ctcc 


age tgatact 


1380 


cactcggcc t 


cctatgccag 


tccccagtcc 


agggt ttggt 


caagggtcaa 


atgagataat 


1440 


t tcatggagg 


aagee tggee 


cgat't tt tct 


actgt ttget 


ggaagacagc 


etc ttcctct 


1500 


tgtaactgca 


gccccagaac 


c tgatctcca 


catccctgcc 


aggcaggtag 


c tgtgtacaa 


1560 


gggctcatc t 


tec tgccccc 


aaceccagc t 


ctgatttget 


tat tcaggtg 


gtgtaaatac 


1620 


t tctaccagg 


acctatt tea 


agccattgtg 


atgtccc tga 


c tggggagat 


gcagggcagc 


1680 


acacca 1 1 ta 


atatttccct 


cacat t tcca 


ccccat tc tg 


cactcttttc 


tgggagt tgc 


1740 


tgtctcagag 


ggttggcggt 


tc tggtggct 


caagaccata 


agtaat t ate 


aaataet tag 


1800 


gaagcgacgg 


gt 1 1 tgagta 


tttattacct 


1 1 taaaaatg 


tactttgtgg 


ctaggcatgg 


1860 


tggc tcacgc 


c tgtagtccc 


cgcaccggga 


ggccgaggtg 


ggtggat tgc 


t tgagctcag 


1920 


gagt tcaaga 


ccagcc tggg 


caacacggcg 


aaacccagtc 


tc taccaaaa 


atacacacac 


1980 


acacacacac 


acacacacac 


acacacacac 


acacacacaa 


at tggectag 


cgtggtgtcg 


2040 


tgtgt c tgtg 


gtcgcagt ta 


ctcaggagac 


caaggtagga 


ggtaggaaac 


caaggtagga 


2100 


ggatcacccg 


aggteggtag 


t tcgagacca 


gec tgaccaa 


ca tggagaaa 


ccc tgtc 1 1 1 


2160 


ac t aaaaa ta 


caaaat tagc 


tgggcgtggt 


ggtgcatgcc 


tgtaat t cca 


gctac t tggg 


2220 


aggctgagac 


aggagaa tgg 


ct tgaacccg 


gaaggeggag 


1 1 tgcggtga 


gctgagatcg 


2280 


cgtcat tgca 


ctccagcctg 


ggcaacaaga 


gcaaaac tec 


gtc tcaaaaa 


aaaagaaata 


2340 


tatatatata 


tatgtgtgtg 


tgtgtgtgtg 


tgtgtgtatg 


tatatatata 


tatgtatgtg 


2400 


tatatatatg 


tatgtgtgtg 


tgtgtgcata 


tatata taca 


ctttgtttaa 


t tgtaagtgt 


2460 


gtttagttta 


atttttaata 


atgtccgtga 


t taacagc tg 


gctggcaaga 


t tec tgagaa 


2520 


c tgaagagt t 


tgccccagcc 


ca tccagcac 


accatgggcc 


cagggcagac 


c t tggggc ta 


2580 


ggcggtc t tg 


ggt tccagag 


ggctcccatg 


cccc tgtcct 


at tgetet tc 


tggcaat agg 


2640 


acat t tacgc 


gggggggggg 


gtggt tct tg 


attctgggtc 


t tt tagggga 


c tc tgtgat t 


2700 


aagaaacagc 


agggatgt tg 


caacagcagg 


gatgaggtgg 


gectggggae 


gggtcagtga 


2760 


agggtct tea 


t tec tagctg 


ctgacctgat 


ctgccctgag 


ataaaagact 


aagacccaga 


2820 


gagtgaaege 


tgtccgcggg 


ggcagaageg 


agtgaggcgt 


egggacagtg 


gggcataace 


2880 


aagagcaaaa 


cgcaaac tga 


gac t teageg 


ccggt t tc tc 


gggccagccc 


acgcctcctg 


2940 


cctcagc tea 


atgecac tec 


c tccccgcca 


agtggctc tc 


cgctctggag 


gegggacega 


3000 


gt tc t ccggt 


ggcccctgga 


ggc teeggea 


gcgagctctg 


ggaggctggg 


aggggagtga 


3060 


ggggaggggc 


gctgactggg 


ccgtccaaag 


aggagggggc 


ctttaatagg 


c tcgcccagc 


3120 
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gcctggcttg ctgcgctgcg agtggctgcg 
agttctcggc tgcaaatctt cgtccttgca 
gcgcgctttg cttggaaagg cacaggtagg 
ccctgggagg agtctccctc ccttggctct 
cgttggcggt tccagagtgc gggctgcacg 
ccagcccctt cccacagcgc ggcggtgcgc 



gttgcgagaa gccgcccggc accttccgct 3180 
cttgacagcg attgtactta agctcccagg 3240 
aagcgcgggc tgccgggtgc acgctcgccg 3300 
cctttctggg aactgccggc tgtcccgtag 3360 
gagaccgcgg cagcggccgg agagcccggc 3420 
tgcccggcgc catg 3464 



<210> 27 
<211> 3469 
<212> DNA 

<21 3> Homo sapi ens 



<220> 

<221> promoter 
<222> 



<400> 27 

ttgcacagct aagatctggt ggaggcatgc 
tcactgtact atgttccctt ccataggcct 
ttatcttagg tattatctag accacagatt 
gagctaggat aaccccttct cttttgacag 
gtggagtgcc aatcctgagt atcacctcta 
aattccctgg caaaagtgat tggatggaac 
ttaaatacga gaatgcacat ataactcttg 
atacatgcta atccctttga gcaaatccac 
tagctgggct gtgattgggg cagggggagc 
ccctgccatc ttgactgaca tgctgcagcc 
taaagtgccg ttgaaaacct tgcaatccac 
tgcttgcccc aaataaatga cttatcattg 
taggccctct ttgaacgctc aaacacacag 
cacacagtcc tcccataccc atacactctc 
tcactcattc acataatgaa tttcagctcc 
gaattatggg catctgagcc atcttcatgt 
ggatccttta tggggagaag ataatgggca 
agccttttct ctccttggac aatagagttc 
attccaaaat tctcccacat catccccttt 



acacagggcc ctctgaccat gggctctaaa 60 

caatcagtca tgtaatattt gacctggtcg 120 

ttggatgcag ttctctggct gaagacctct 180 

acgagtcaga gaatcagatc agtgatagaa 240 

ctcaagtgct caacatatcc ctagatcctc 300 

cacaggcttc caagagggga cagtcaagca 360 

gtgcaatgtt tagcacatac taagcctgca 420 

atggccagtt tctgtgctca ggggtgagaa 480 

actaagtggg agggacttcc tgtctcaggt 540 

cttgccaaaa cccatgggtc agaatgaaag 600 

ctttaaaact gccgggtgta gtaaaacaat 660 

ctgttggttg tctgcgtttc tctttaatta 720 

ggcctttgta agcttgaact ccctgtctca 780 

tttcatttgc agagtataaa cacccatctc 840 

ttgtgtccca atcaaggaga ggcctcactg 900 

tccaaggccc cagggggcgc ttccaagagt 960 

aaaagtgctc ttcactgatg gaccagtccc 1020 

ttcccttgaa cagccacttc cctaaaaaaa 1080 

atgcttaaaa tcatcacaca ctcccttctt 1140 
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tgtcctcccc 


tct tgcaaac 


tcaac tcaga 


gecett tggc 


tccagaaaga 


ttttctaggt 


1200 


atcaggagag 


agtagcaaag 


cc tccc tec t 


ctccttgcct 


ttctcccttg 


tcagagaaag 


1260 


aagttgattc 


tgeggagagg 


taagaaggat 


cttgaggtct 


agagectgaa 


aaactcct tg 


1320 


ggctgttctc 


caaactagat 


gggaacataa 


ggtgcgat tg 


catcttctcc 


age tgatac t 


1380 


cactcggcct 


cc tatgecag 


tccccagtcc 


agggt t tggt 


caagggtcaa 


atgagataa t 


1440 


t tcatggagg 


aagcctggcc 


cgatttttct 


actgt t tget 


ggaagacagc 


ctcttcctc t 


1500 


tgtaactgca 


gccccagaac 


ctgatctcca 


catccc tgee 


aggcaggtag 


ctgtgtacaa 


1560 


gggctcatct 


tec tgccccc 


aaccccagct 


ctgatt tget 


tat tcaggtg 


gtgtaaa tac 


1620 


t tc taccagg 


ace ta 1 1 1 ca 


agecat tgtg 


atgtccctga 


ctggggagat 


gcagggcagc 


1680 


acacca 1 1 ta 


atat ttccct 


cacat ttcca 


ccccat tctg 


cactct t ttc 


tgggagt tgc 


1740 


tgtctcagag 


ggt tggcggt 


tctggtggct 


caagaccata 


agtaattatc 


aaatact tag 


1800 


gaagcgacgg 


gt 1 1 tgagta 


tttattacct 


1 1 taaaaatg 


tac t ttgtgg 


ctaggcatgg 


1860 


tggctcacgc 


ctgtagtccc 


cgcaccggga 


ggccgaggtg 


ggtggat tgc 


ttgagctcag 


1920 


gagt tcaaga 


ccagcctggg 


caacacggcg 


aaacccagtc 


tc taccaaaa 


atacacacac 


1980 


acacacacac 


acacacacac 


acacacacac 


acacacacac 


acaaat tggc 


ctagcgtggt 


2040 


gtcgtgtgtc 


tgtggtcgca 


gt tactcagg 


agaccaaggt 


aggaggtagg 


aaaccaaggt 


2100 


aggagga tea 


cccgaggtcg 


gtagt tcgag 


accagcctga 


ccaacatgga 


gaaaccctgt 


2160 


ct t tactaaa 


aatacaaaat 


tagc tgggcg 


tggtggtgca 


tgcctgtaat 


tccagctact 


2220 


tgggaggctg 


agacaggaga 


atggct tgaa 


cccggaaggc. 


ggagt t tgcg 


gtgagc tgag 


2280 


ategegt cat 


tgcac tccag 


cc tgggcaac 


aagagcaaaa 


c teegtc tea 


aaaaaaaaga 


2340 


aatatatata 


tatatgtgtg 


tgtgtgtgtg 


tgtgtgtgta 


tgtatatata 


tatatgta tg 


2400 


tgtatatata 


tgta tgtgtg 


tgtgtgtgca 


tatatatata 


tacact t tgt 


ttaattgtaa 


2460 


gtgtgt t tag 


tttaattttt 


aataatgtcc 


gtgat taaca 


gctggctggc 


aagat tec tg 


2520 


agaactgaag 


agt t tgcccc 


agcccatcca 


gcacaccatg 


ggcccagggc 


agacct tggg 


2580 


getaggeggt 


ct tgggt tec 


agagggc tec 


catgcccc tg 


tcctat tget 


c t tc tggcaa 


2640 


taggacat t t 


aegegggggg 


ggggggtggt 


tcttgattct 


gggtctt tta 


ggggactctg 


2700 


tgat taagaa 


acagcaggga 


tgt tgcaaca 


gcagggatga 


ggtgggcctg 


gggacgggtc 


2760 


agtgaagggt 


cttcattcct 


agetge tgac 


ctgatctgcc 


ctgagataaa 


agactaagac 


2820 


ccagagagtg 


aacgctgtcc 


gcgggggcag 


aagcgagtga 


ggcgtcggga 


cagtggggca 


2880 


taaccaagag 


caaaaegcaa 


actgagact t 


cagcgccggt 


t tc tegggee 


agcccacgcc 


2940 


tec tgee tea 


gctcaatgcc 


actccctccc 


cgccaagtgg 


ctctccgctc 


tggaggcggg 


3000 


accgagt tct 


ccggtggccc 


ctggaggctc 


eggcagegag 


ctctgggagg 


ctgggagggg 


3060 


agtgagggga 


ggggcgctga 


c tgggccgtc 


caaagaggag 


ggggecttta 


ataggctege 


3120 


ccagcgcc tg 


get tgc tgcg 


c tgcgagtgg 


c tgcggt tgc 


gagaagcege 


ccggcacct t 


3180 


ccgctagt tc 


teggctgeaa 


atct tegtec 


t tgcacttga 


cagegat tgt 


act taagc t c 


3240 


ccagggcgcg 


ctt tgcttgg 


aaaggcacag 


gtaggaagcg 


cgggctgccg 


ggtgcacgc t 


3300 
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cgccgccctg ggaggagtct ccctcccttg gctctccttt ctgggaactg ccggctgtcc 3360 

cgtagcgttg gcggttccag agtgcgggct gcacggagac cgcggcagcg gccggagagc 3420 

ccggcccagc cccttcccac agcgcggcgg tgcgctgccc ggcgccatg 3469 

<210> 28 
<211> 3470 
<212> ONA 

<213> Homo sapiens 
<220> 

<221> promoter 
<222> 

<400> 28 

ttgcacagct aagatctggt ggaggcatgc acacagggcc ctctgaccat gggctctaaa 60 

tcactgtact atgttccctt ccataggcct caatcagtca tgtaatattt gacctggtcg 120 

ttatcttagg tattatctag accacagatt ttggatgcag ttctctggct gaagacctct 180 

gagctaggat accccttctc ttttgacaga cgagtcagag aatcagatca gtgatagaag 240 

tggagtgcca atcctgagta tcacctctac tcaagtgctc aacatatccc tagatcctca 300 

attccctggc aaaagtgatt ggatggaacc acaggcttcc aagaggggac agtcaagcat 360 

taaatacgag aatgcacata taactcttgg tgcaatgttt agcacatact aagcctgcaa 420 

tacatgctaa tccctttgag caaatccaca tggccagttt ctgtgctcag gggtgagaat 480 

agctgggctg tgattggggc agggggagca ctaagtggga gggacttcct gtctcaggtc 540 

cctgccatct tgactgacat gctgcagccc ttgccaaaac ccatgggtca gaatgaaagt 600 

aaagtgccgt tgaaaacctt gcaatccacc tttaaaactg ccgggtgtag taaaacaatt 660 

gcttgcccca aataaatgac ttatcattgc tgttggttgt ctgcgtttct ctttaattat 720 

aggccctctt tgaacgctca aacacacagg gcctttgtaa gcttgaactc cctgtctcac 780 

acacagtcct cccataccca tacactctct ttcatttgca gagtataaac acccatctct 840 

cactcattca cataatgaat ttcagctcct tgtgtcccaa tcaaggagag gcctcactgg 900 

aattatgggc atctgagcca tcttcatgtt ccaaggcccc agggggcgct tccaagagtg 960 

gatcctttat ggggagaaga taatgggcaa aaagtgctct tcactgatgg accagtccca 1020 

gccttttctc tccttggaca atagagttct tcccttgaac agccacttcc ctaaaaaaaa 1080 

ttccaaaatt ctcccacatc atccccttta tgcttaaaat catcacacac tcccttcttt 1140 

gtcctcccct cttgcaaact caactcagag ccctttggct ccagaaagat tttctaggta 1200 

tcaggagaga gtagcaaagc ctccctcctc tccttgcctt tctcccttgt cagagaaaga 1260 

agttgattct gcggagaggt aagaaggatc ttgaggtcta gagcctgaaa aactccttgg 1320 
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gctgt tctcc 


aaactagatg 


ggaacataag 


gtgegat tgc 


a tct tc tcca 


gc tgatactc 


1380 


actcggcctc 


ctatgccagt 


ccccagtcca 


gggtttggtc 


aagggtcaaa 


tgagataat t 


1440 


tcatggagga 


agcctggccc 


gatttttcta 


ctgtt tgc tg 


gaagacagee 


tcttcctctt 


1500 


gtaactgcag 


ccccagaacc 


tgatctccac 


atccctgcca 


ggcaggtagc 


tgtgtacaag 


1560 


ggc tcatct t 


cc tgccccca 


accccagctc 


tgatttgett 


at tcaggtgg 


tgtaaatac t 


1620 


tctaccagga 


cctat t tcaa 


gecat tgtga 


tgtccc tgac 


tggggagatg 


cagggcagca 


1680 


caccat t taa 


ta t t tccc tc 


acat t tccac 


cccat tetge 


actcttttct 


gggagttgct 


1740 


gtc tcagagg 


gttggcggt t 


ctggtggctc 


aagaccataa 


gtaat tatca 


aatact tagg 


1800 


aagcgacggg 


ttttgagtat 


ttattacct t 


t taaaaatgt 


act t tgtggc 


taggcatggt 


1860 


ggc tcacgcc 


tgtagtcccc 


geacegggag 


gccgaggtgg 


gtggat tget 


tgagctcagg 


1920 


agt tcaagac 


cagcc tgggc 


aacaeggega 


aacccagtc t 


c taccaaaaa 


tacacacaca 


1980 


cacacacaca 


cacacacaca 


cacacacaca 


cacacacaca 


caaattggee 


tagcgtggtg 


2040 


tcgtgtgtct 


gtggtcgcag 


t tactcagga 


gaccaaggta 


ggaggtagga 


aaccaaggta 


2100 


ggaggatcac 


ccgaggtcgg 


tagt tcgaga 


ccagcc tgac 


caacatggag 


aaaccc tgtc 


2160 


tttactaaaa 


atacaaaat t 


agctgggcgt 


ggtggtgcat 


gcctgtaat t 


ccagctact t 


2220 


gggaggctga 


gacaggagaa 


tggct tgaac 


ccggaaggcg 


gagt t tgegg 


tgagctgaga 


2280 


tcgcgtca 1 1 


gcactccagc 


ctgggcaaca 


agagcaaaac 


teegtc tcaa 


aaaaaaagaa 


2340 


atatatatat 


atatgtgtgt 


gtgtgtgtgt 


gtgtgtgtat 


gtatatatat 


atatgtatgt 


2400 


gtata tatat 


gtatgtgtgt 


gtgtgtgcat 


atatatatat 


acactttgt t 


taattgtaag 


2460 


tgtgtttagt 


ttaattttta 


ataatgtccg 


tgat taacag 


ctggctggca 


agat tcctga 


2520 


gaac tgaaga 


gt t tgcccca 


gcccatccag 


cacaccatgg 


gcccagggca 


gacc t tgggg 


2580 


ctaggcggtc 


t tgggt tcca 


gagggc t ccc 


atgcccctgt 


cctattgctc 


t tc tggcaa t 


2640 


aggacat t ta 


cgcggggggg 


gggggggtgg 


ttcttgattc 


tgggtctttt 


aggggactct 


2700 


gtgat taaga 


aacagcaggg 


atgt tgcaac 


agcagggatg 


aggtgggcct 


ggggacgggt 


2760 


cagtgaaggg 


tct teat tec 


tagctgc tga 


cctgatctgc 


cctgagataa 


aagactaaga 


2820 


cccagagagt 


gaacgctgtc 


cgegggggea 


gaagcgagtg 


aggegteggg 


acagtggggc 


2880 


a taaccaaga 


geaaaacgea 


aactgagact 


tcagcgccgg 


1 1 teteggge 


cagcccacgc 


2940 


ctcctgcctc 


age teaatge 


cactccctcc 


ccgccaagtg 


gctctccgct 


ctggaggcgg 


3000 


gaccgagt tc 


tccggtggcc 


cctggaggc t 


ccggcagcga 


gctctgggag 


gctgggaggg 


3060 


gagtgagggg 


aggggegctg 


ac tgggccgt 


ccaaagagga 


gggggect 1 1 


aataggctcg 


3120 


cccagcgcc t 


ggcttgctgc 


gc tgcgagtg 


getgeggt tg 


egagaagecg 


cccggcacc t 


3180 


tccgctagt t 


ctcggctgca 


aatct tegtc 


ettgeacttg 


acagegat tg 


tacttaagct 


3240 


cccagggcgc 


getttgettg 


gaaaggcaca 


ggt aggaagc 


gcgggctgcc 


gggtgcacgc 


3300 


tcgccgccc t 


gggaggagtc 


tccc tccct t 


ggctctcctt 


tctgggaact 


gccggctgtc 


3360 


ccgtagcgt t 


ggcggt tcca 


gagtgeggge 


tgeaeggaga 


ccgcggcagc 


ggceggagag 


3420 


cccggcccag 


cccc t tccca 


cagcgcggcg 


gtgcgctgcc 


cggcgccatg 




3470 
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<210> 29 
<211> 3467 
<212> DNA 

<213> Homo sapiens 
<220> 

< 2 2 1 > promoter 
<222> 

<400> 29 

ttgcacagct aagatctggt ggaggcatgc 
tcactgtact atgttccctt ccataggcct 
ttatcttagg tattatctag accacagatt 
gagctaggat aaccccttct cttttgacag 
gtggagtgcc aatcctgagt atcacctcta 
aattccctgg caaaagtgat tggatggaac 
ttaaatacga gaatgcacat ataactcttg 
atacatgcta atccctttga gcaaatccac 
tagcrgggct gtgattgggg cagggggagc 
ccctgccatc ttgactgaca tgctgcagcc 
taaagtgccg ttgaaaacct tgcaatccac 
tgcttgcccc aaataaatga cttatcattg 
taggccctct ttgaacgctc aaacacacag 
cacacagtcc tcccataccc atacactctc 
tcactcattc acataatgaa tttcagctcc 
gaattatggg catctgagcc atcttcatgt 
ggatccttta tggggagaag ataatgggca 
agccttttct ctccttggac aatagagttc 
attccaaaat tctcccacat catccccttt 
tgtcctcccc tcttgcaaac tcaactcaga 
atcaggagag agtagcaaag cctccctcct 
aagttgattc tgcggagagg taagaaggat 
ggctgttctc caaactagat gggaacataa 
cactcggcct cctatgccag tccccagtcc 
ttcatggagg aagcctggcc cgatttttct 



a c acagggc c 


c it i ga c c a i 


rrn nr 1 r I ^ i 4 

gggc i c i a a a 




caatcagtca 


igiaataiii 


ga c c t gg t eg 


ion 


I IggaigCdg 




era 3D9 r r } p t 


1 ftn 


algds *■ L a g a 




05 150 1 a & a a 


L H U 


rtraaoturt 


L dab a la IV>1 


r taaa trr tr 
l laga ill 11 


0 U VJ 


(•avaggii i it 




l i* a a g i a 


3fifl 

vUU 


Pt er aa t p t t 


tapcacatar 


t a a pc r t pra 

100511 1 5 1 a 


420 


atggccagt t 


t ctgtgctca 


ggggtgagaa 


480 


ac taagtggg 


agggact tec 


tgtct caggt 


540 


cttgccaaaa 


cccatgggtc 


agaatgaaag 


600 


ctttaaaact 


gccgggtgta 


gtaaaacaat 


660 


ctgttggt tg 


tetgegtt tc 


tctttaatta 


720 


ggcct ttgta 


agcttgaac t 


ccctgtctca 


780 


tttcatttgc 


agagtataaa 


caccca tc tc 


840 


t tgtgtccca 


a tcaaggaga 


ggee tcac tg 


900 


tccaaggccc 


cagggggege 


t tccaagagt 


960 


aaaagtgc tc 


t tcactga tg 


gaccagtccc 


1020 


t tccct tgaa 


cagccact tc 


cc taaaaaaa 


1080 


atgc t taaaa 


t catcacaca 


ctcccttc t t 


1140 


gccctttggc 


tccagaaaga 


ttttctaggt 


1200 


ctccttgcct 


ttctcccttg 


tcagagaaag 


1260 


cttgaggtct 


agagectgaa 


aaactcct tg 


1320 


ggtgcga t tg 


catct tctcc 


agctgatac t 


1380 


agggt t tggt 


caagggtcaa 


atgagataat 


1440 


actgtttgct 


ggaagacagc 


ctcttcctct 


1500 
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tgtaactgca 


gccccagaac 


ctgatctcca 


gggctcatct 


tcctgccccc 


aaccccagc t 


t tctaccagg 


acctatt tea 


agccattgtg 


acaccatt ta 


atat ttccct 


cacat t tcca 


tgtctcagag 


ggttggcggt 


tc tggtggct 


gaagcgacgg 


gt tttgagta 


tttattacct 


tggctcacgc 


c tgtagtccc 


cgcaccggga 


gagttcaaga 


ccagcctggg 


caacacggcg 


acacacacac 


acacacacac 


acacacacac 


gtcgtgtgtc 


tgtggtcgca 


gt tactcagg 


aggaggatca 


cccgaggt eg 


gtagt tcgag 


ct ttactaaa 


aa tacaaaa t 


tagc tgggcg 


tgggaggctg 


agacaggaga 


atggct tgaa 


atcgcgtcat 


tgcac tccag 


cc tgggcaac 


aatatatata 


tatatgtgtg 


tgtgtgtgtg 


tgtgtatata 


tatgtatgtg 


tgtgtgtgtg 


gtgtgt t tag 


tttaattttt 


aataatgtcc 


agaac tgaag 


agt t tgcccc 


agecca tcca 


gctaggcggt 


c t tgggt tec 


agagggctcc 


taggacat 1 1 


aegegggggg 


ggggtggttc 


at taagaaac 


agcagggatg 


t tgeaacage 


tgaagggtc t 


tea t tec tag 


ctgctgacc t 


agagagtgaa 


cgc tgtcege 


gggggcagaa 


accaagagca 


aaaegcaaac 


tgagact tea 


ctgcctcagc 


tcaatgccac 


tccctccccg 


cgagt tctcc 


ggtggcccct 


ggaggc tccg 


tgaggggagg 


ggegctgact 


gggccgtcca 


agcgcctggc 


t tgetgeget 


gcgagtggc t 


gctagt tctc 


ggctgcaaat 


c t tegtec 1 1 


agggcgcgct 


t tgcttggaa 


aggcacaggt 


ccgccctggg 


aggagtctcc 


ctccc ttggc 


tagcgt tggc 


ggt tccagag 


tgcgggctgc 


ggcccagccc 


c t tcccacag 


cgcggcggtg 



<210> 30 
<2U> 3462 



catccetgcc aggcaggtag ctgtgtacaa 1560 
ctgatttget tattcaggtg gtgtaaatac 1620 
atgtccctga ctggggagat gcagggcagc 1680 
ccccattctg cactcttttc tgggagttgc 1740 
caagaccata agtaattate aaatacttag 1800 
tttaaaaatg tactttgtgg ctaggcatgg 1860 
ggccgaggtg ggtggattgc ttgagctcag 1920 
aaacccagtc tctaccaaaa atacacacac 1980 
acacacacac acaaattggc ctagcgtggt 2040 
agaccaaggt aggaggtagg aaaccaaggt 2100 
accagcctga ccaacatgga gaaaccctgt 2160 
tggtggtgca tgcctgtaat tccagctact 2220 
cccggaaggc ggagtttgcg gtgagctgag 2280 
aagagcaaaa ctccgtctca aaaaaaaaga 2340 
tgtgtgtgtg tatgtatata tatatatgta 2400 
catatatata tacactttgt ttaattgtaa 2460 
gtgattaaca gctggctggc aagattcctg 2520 
gcacaccatg ggcccagggc agaccttggg 2580 
catgcccctg tectattget cttctggcaa 2640 
ttgattctgg gtcttttagg ggactctgtg 2700 
agggatgagg tgggcctggg gaegggtcag 2760 
gatctgccct gagataaaag actaagaccc 2820 
gcgagtgagg egtegggaca gtggggcata 2880 
gcgccggttt ctcgggccag cccacgcctc 2940 
ccaagtggct ctccgctctg gaggegggae 3000 
geagegaget ctgggaggct gggaggggag 3060 
aagaggaggg ggcctttaat aggctcgccc 3120 
gcggttgcga gaagccgccc ggcaccttcc 3180 
gcacttgaca gcgattgtac ttaagctccc 3240 
aggaagegeg ggctgccggg tgcacgctcg 3300 
tctcctttct gggaactgee ggctgtcccg 3360 
aeggagaccg cggcagcggc cggagagccc 3420 
cgctgcccgg cgccatg 3467 
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<212> DNA 

<213> Homo sapiens 

<220> 

<2 2 1 > promoter 
<222> 

<400> 30 

ttgcacagct aagatctggt ggaggcatgc acacagggcc ctctgaccat gggctctaaa 60 
tcactgtact atgttccctt ccataggcct caatcagtca tgtaatattt gacctggtcg 120 
ttatcttagg tattatctag accacagatt ttggatgcag ttctctggct gaagacctct 180 
gagctaggat aaccccttct cttttgacag acgagtcaga gaatcagatc agtgatagaa 240 
gtggagtgcc aatcctgagt atcacctcta ctcaagtgct caacatatcc ctagatcctc 300 
aattccctgg caaaagtgat tggatggaac cacaggcttc caagagggga cagtcaagca 360 
ttaaatacga gaatgcacat ataactcttg gtgcaatgtt tagcacatac taagcctgca 420 
atacatgcta atccctttga gcaaatccac atggccagtt tctgtgctca ggggtgagaa 480 
tagctgggct gtgattgggg cagggggagc actaagtggg agggacttcc tgtctcaggt 540 
ccctgccatc ttgactgaca tgctgcagcc cttgccaaaa cccatgggtc agaatgaaag 600 
taaagtgccg ttgaaaacct tgcaatccac ctttaaaact gccgggtgta gtaaaacaat 660 
tgcttgcccc aaataaatga cttatcattg ctgttggttg tctgcgtttc tctttaatta 720 
taggccctct ttgaacgctc aaacacacag ggcctttgta agcttgaact ccctgtctca 780 
cacacagtcc tcccataccc atacactctc tttcatttgc agagtataaa cacccatctc 840 
tcactcattc acataatgaa tttcagctcc ttgtgtccca atcaaggaga ggcctcactg 900 
gaattatggg catctgagcc atcttcatgt tccaaggccc cagggggcgc ttccaagagt 960 
ggatccttta tggggagaag ataatgggca aaaagtgctc ttcactgatg gaccagtccc 1020 
agccttttct ctccttggac aatagagttc ttcccttgaa cagccacttc cctaaaaaaa 1080 
attccaaaat tctcccacat catccccttt atgcttaaaa tcatcacaca ctcccttctt 1140 
tgtcctcccc tcttgcaaac tcaactcaga gccctttggc tccagaaaga ttttctaggt 1200 
atcaggagag agtagcaaag cctccctcct ctccttgcct ttctcccttg tcagagaaag 1260 
aagttgattc tgcggagagg taagaaggat cttgaggtct agagcctgaa aaactccttg 1320 
ggctgttctc caaactagat gggaacataa ggtgcgattg catcttctcc agctgatact 1380 
cactcggcct cctatgccag tccccagtcc agggtttggt caagggtcaa atgagataat 1440 
ttcatggagg aagcctggcc cgatttttct actgtttgct ggaagacagc ctcttcctct 1500 
tgtaactgca gccccagaac ctgatctcca catccctgcc aggcaggtag ctgtgtacaa 1560 
gggctcatct tcctgccccc aaccccagct ctgatttgct tattcaggtg gtgtaaatac 1620 
ttctaccagg acctatttca agccattgtg atgtccctga ctggggagat gcagggcagc 1680 
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acaccat tta 


atat t tccct 


cacat t tcca 


ccccat tc tg 


cactct 1 1 tc 


tgggagt tgc 


1740 


tgtctcagag 


ggttggcggt 


tctggtggct 


caagaccata 


agtaat tatc 


aaatact tag 


1800 


gaagcgacgg 


gt 1 t tgagta 


t ttattacct 


t ttaaaaatg 


tact t tgtgg 


c taggca tgg 


1860 


tggctcacgc 


c tgtagtccc 


cgcaccggga 


ggccgaggtg 


ggtggat tgc 


t tgagctcag 


1920 


gagt tcaaga 


ccagcctggg 


caacacggcg 


aaacccagtc 


tctaccaaaa 


a tacacacac 


1980 


acacacacac 


acacacacac 


acacacacac 


acacacacaa 


attggectag 


cgtggtgtcg 


2040 


tgtgtctgtg 


gtcgcagt ta 


c tcaggagac 


caaggtagga 


ggtaggaaac 


caaggtagga 


2100 


ggatcacccg 


aggtcg£ag 


t tcgagacca 


gcctgaccaa 


catggagaaa 


ccctgtct 1 1 


2160 


actaaaaata 


caaaat tagc 


tgggcgtggt 


ggtgcatgcc 


tgtaat tcca 


gctac t tggg 


2220 


aggctgagac 


aggagaatgg 


c t tgaacccg 


gaaggeggag 


t ttgcggtga 


gctgagat eg 


2280 


cgtcat tgca 


c tccagcctg 


ggcaacaaga 


gcaaaac tec 


gtctcaaaaa 


aaaagaaa ta 


2340 


tatatatata 


tgtgtgtgtg 


tgtgtgtgtg 


tgtgtatgta 


tatatatata 


tgtatgtgta 


2400 


tatatatgta 


tgtgtgtgtg 


tgtgcatata 


tata tataca 


ctttgt ttaa 


t tgtaagtgt 


2460 


gtttagttta 


atttttaaia 


atgtccgtga 


t taacagctg 


gc tggcaaga 


t tcctgagaa 


2520 


c tgaagagt t 


tgccccagcc 


catccagcac 


acca tgggee 


cagggcagac 


ct tggggcta 


2580 


ggcggtct tg 


ggt tccagag 


ggctcccatg 


cccc tgtcct 


at tgetctte 


tggcaatagg 


2640 


acatt tacgc 


gggggggggt 


ggttcttgat 


tctgggtc 1 1 


t taggggact 


ctgtgat taa 


2700 


gaaacagcag 


ggatgt tgca 


acagcaggga 


tgaggtgggc 


ctggggacgg 


gtcagtgaag 


2760 


ggtcttcatt 


cctagctgct 


gacctgatct 


gece tgagat 


aaaagac taa 


gacccagaga 


2820 


gtgaacgctg 


tecgeggggg 


cagaagegag 


tgaggegteg 


ggacagtggg 


gcataaccaa 


2880 


gagcaaaacg 


caaac tgaga 


c t tcagcgcc 


ggt t tetegg 


gccagcccac 


gcctcctgcc 


2940 


tcagctcaat 


gecac tccc t 


ccccgccaag 


tggc tctccg 


ctctggaggc 


gggaccgagt 


3000 


tctccggtgg 


cccc tggagg 


c tccggcagc 


gage tctggg 


aggc tgggag 


gggagtgagg 


3060 


ggaggggcgc 


tgactgggcc 


gtccaaagag 


gagggggect 


t taataggct 


cgcccagcgc 


3120 


ctggcttgct 


gege tgegag 


tggctgcggt 


tgegagaage 


cgcccggcac 


c t teege tag 


3180 


t tctcggctg 


caaa tc t teg 


tccttgcact 


tgacagega t 


tgtac t taag 


c tcccagggc 


3240 


gcgctttgct 


tggaaaggca 


caggtaggaa 


gegeggge tg 


ccgggtgcac 


gctcgccgcc 


3300 


ctgggaggag 


tc tccc tccc 


t tggctctcc 


1 1 tc tgggaa 


c tgeegge tg 


t cccgtagcg 


3360 


t tggcggttc 


cagagtgegg 


getgeaegga 


gaccgcggca 


geggceggag 


agcccggccc 


3420 


agcccct tec 


cacagcgcgg 


cggtgcgctg 


cccggcgcca 


tg 




3462 



<210> 31 
<211> 3455 
<212> DNA 

<213> Homo sapi ens 
<220> 
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<221> promoter 
<222> 

<400> 31 

ttgcacagct aagatctggt ggaggcatgc 
tcactgtact atgttccctt ccataggcct 
ttatcttagg tattatctag accacagatt 
gagctaggat aaccccttct cttttgacag 
gtggagtgcc aatcctgagt atcacctcta 
aattccctgg caaaagtgat tggatggaac 
ttaaatacga gaatgcacat ataactcttg 
atacatgcta atccctttga gcaaatccac 
tagctgggct gtgattgggg cagggggagc 
ccctgccatc ttgactgaca tgctgcagcc 
taaagtgccg ttgaaaacct tgcaatccac 
tgcttgcccc aaataaatga cttatcattg 
taggccctct ttgaacgctc aaacacacag 
cacacagtcc tcccataccc atacactctc 
tcactcattc acataatgaa tttcagctcc 
gaattatggg catctgagcc atcttcatgt 
ggatccttta tggggagaag ataatgggca 
agccttttct ctccttggac aatagagttc 
attccaaaat tctcccacat catccccttt 
tgtcctcccc tcttgcaaac tcaactcaga 
atcaggagag agtagcaaag cctccctcct 
aagttgattc tgcggagagg taagaaggat 
ggctgttctc caaactagat gggaacataa 
cactcggcct cctatgccag tccccagtcc 
ttcatggagg aagcctggcc cgatttttct 
tgtaactgca gccccagaac ctgatctcca 
gggctcatct tcctgccccc aaccccagct 
ttctaccagg acctatttca agccattgtg 
acaccattta atatttccct cacatttcca 
tgtctcagag ggttggcggt tctggtggct 
gaagcgacgg gttttgagta tttattacct 
tggctcacgc ctgtagtccc cgcaccggga 



acacagggcc ctctgaccat gggctctaaa 60 
caatcagtca tgtaatattt gacctggtcg 120 
ttggatgcag ttctctggct gaagacctct 180 
acgagtcaga gaatcagat^agtgatagaa 240 
ctcaagtgct caacatatcc ctagatcctc 300 
cacaggcttc caagagggga cagtcaagca 360 
gtgcaatgtt tagcacatac taagcctgca 420 
atggccagtt tctgtgctca ggggtgagaa 480 
actaagtggg agggacttcc tgtctcaggt 540 
cttgccaaaa cccatgggtc agaatgaaag 600 
ctttaaaact gccgggtgta gtaaaacaat 660 
ctgttggttg tctgcgtttc tctttaatta 720 
ggcctttgta agcttgaact ccctgtctca 780 
tttcatttgc agagtataaa cacccatctc 840 
ttgtgtccca atcaaggaga ggcctcactg 900 
tccaaggccc cagggggcgc ttccaagagt 960 
aaaagtgctc ttcactgatg gaccagtccc 1020 
ttcccttgaa cagccacttc cctaaaaaaa 1080 
atgcttaaaa tcatcacaca ctcccttctt 1140 
gccctttggc tccagaaaga ttttctaggt 1200 
ctccttgcct ttctcccttg tcagagaaag 1260 
cttgaggtct agagcctgaa aaactccttg 1320 
ggtgcgattg catcttctcc agctgatact 1380 
agggtttggt caagggtcaa atgagataat 1440 
actgtttgct ggaagacagc ctcttcctct 1500 
catccctgcc aggcaggtag ctgtgtacaa 1560 
ctgatttgct tattcaggtg gtgtaaa'tac 1620 
atgtccctga ctggggagat gcagggcagc 1680 
ccccattctg cactcttttc tgggagttgc 1740 
caagaccata agtaattatc aaatacttag 1800 
tttaaaaatg tactttgtgg ctaggcatgg 1860 
ggccgaggtg ggtggattgc ttgagctcag 1920 
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gagt tcaaga 


ccagcctggg 


caacacggcg 


aaacccagtc 


tc taccaaaa 


atacacacac 


1980 


acacacacac 


acacacacac 


acacacacac 


acacacaaat 


tggee tagcg 


tggtgtcgtg 


2040 


tgtc tgtggt 


cgcagt tact 


caggagacca 


aggtaggagg 


taggaaacca 


aggtaggagg 


2100 


atcacccgag 


gtcggtagt t 


cgagaccagc 


ctgaccaaca 


tggagaaacc 


ctgtctt tac 


2160 


taaaaataca 


aaattagctg 


ggcgtggtgg 


tgeatgee tg 


taat tccagc 


tac t tgggag 


2220 


gctgagacag 


gagaatggc t 


tgaacccgga 


aggeggagt t 


tgcggtgagc 


tgagatcgcg 


2280 


teat tgcac t 


ccagcctggg 


caacaagagc 


aaaactccgt 


ctcaaaaaaa 


aaaaaatata 


2340 


tatatatgtg 


tgtgtgtgtg 


tgtgtgtgtg 


tatgtatata 


tatatatgta 


tgtgtatata 


2400 


tatgtatgtg 


tgtgtgtgca 


tatatatata 


tacact t tgt 


t taat tgtaa 


gtgtgt t tag 


2460 


tttaatt ttt 


aataatgt cc 


gtgat taaca 


gc tggctggc 


aagat tec tg 


agaactgaag 


2520 


agt t tgcccc 


agcccatcca 


gcacaccatg 


ggcccagggc 


agaccttggg 


gc taggeggt 


2580 


cttgggt tec 


agagggc t cc 


catgcccc tg 


tec tat tget 


ct tctggcaa 


taggacatt t 


2640 


aegegggggg 


ggtggt tc 1 1 


gat tctgggt 


ct 1 1 tagggg 


actc tgtgat 


taagaaacag 


2700 


caggga tgt t 


gcaacagcag 


ggatgaggtg 


ggee tgggga 


egggtcagtg 


aagggtc t tc 


2760 


attcctagct 


gctgacc tga 


tctgccc tga 


ga taaaagac 


taagacccag 


agag tgaacg 


2820 


ctgtccgcgg 


gggcagaagc 


gagtgaggcg 


tegggacagt 


ggggca taac 


caagagcaaa 


2880 


aegcaaactg 


agact tcagc 


geeggt t tc t 


cgggccagcc 


cacgcc tcct 


gcctcagctc 


2940 


aatgccactc 


cc tccccgcc 


aagtggc tct 


ccgctctgga 


ggcgggaccg 


agt tetcegg 


3000 


tggcccc tgg 


aggctccggc 


agegage tc t 


gggaggctgg 


gaggggagtg 


aggggagggg 


3060 


cgc tgac tgg 


gccgtccaaa 


gaggaggggg 


cct t taatag 


gctcgcccag 


cgcctggct t 


3120 


gctgcgctgc 


gagtggc tgc 


ggttgcgaga 


agccgcccgg 


cacc 1 1 cege 


tagt tc tegg 


3180 


ctgeaaatet 


tegtec t tgc 


act tgacagc 


gat tgt act t 


aagc t cccag 


ggegeget 1 1 


3240 


get tggaaag 


gcacaggtag 


gaagcgcggg 


ctgccgggtg 


caege tegee 


gece tgggag 


3300 


gagtctccct 


ccct tggc tc 


tcct ttctgg 


gaac tgeegg 


ctgtcccgta 


gcgt tggegg 


3360 


t tccagagtg 


cgggctgcac 


ggagaccgcg 


gcagcggccg 


gagagecegg 


cccagcccc t 


3420 


tcccacagcg 


cggcggtgcg 


ctgcccggcg 


ccatg 






3455 



<210> 32 

<211> 11 

<212> Peptide 

<21 3> Homo sapi ens 

<400> 32 

Ala Arg Gly ser Val Val Leu thr Ala Lys Cys 
1 5 10 
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<210> 33 
<211> 13 
<212> Peptide 
<213> Homo sapiens 

<400> 33 

Gly Ser Ala Ala Ala Asp Tyr Lys Asp Asp Asp Asp Lys 



<210> 34 
<211> 38 
<212> DNA 

<213> Homo sapiens 
<400> 34 

agagcggccg cctgctggct cagggtgtag ctggcgcc 

<210> 35 
<211> 38 
<212> DNA 

<2 1 3> Homo sapiens 
<400> 35 

agagcggccg cggaaccatc caccctgtgc ttgttgag 
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